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AD endless train of light cars running across the bridge and around a ateach end, Each station consists of a circular, saucer-shaped platform 400 feet in diameter, the outer fm forming chords of a circle, each to 
the length of acar, T mhe came lock with this platform and tarn it. "The my the outer eige o ‘im move at 20 miles an hour, The passengers alight and embark ‘through side doors, one to each seat, mhirence to tn 
Platform is at the center by stairways, whose lowest steps move at a speed of one mile per hour, There are no tops, the system ranuing continuously, 


A Design for Relieving the Congestion and Increasing the Capacity of the Terminals and Trains. 
PROPOSED ENDLESS-TRAIN LOOP AND ROTATING STATION FOR BROOKLYN BRIDGE.—(See page 222.) 
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LAKE ERIE AND THE NEW YORK WATER “SUPPLY. 

We have had brought to our notice the general out- 
lines of a scheme for providing a source of water sup- 
ply that would meet the present and future needs 
of New York city. We present this scheme here in its 
broad outlines as being an interesting, and not imprac- 
ticable, study of a problem which is pressing for solu- 
tion with an emphasis that increases as the years go by. 
It is suggested that in the vast body of fresh water, 
Lake Erie, there is an unfailing supply of good drink- 
ing water which can be tapped at an elevation of 580 
feet above the sea level. The lake is about 300 miles 
distant from New York city, and it is suggested that, 
because of this difference of level, by the construction 
of a suitable aqueduct or aqueducts this water could 
be brought to New York city, and delivered under a 
pressure, approximately, of 200 pounds to the square 
inch, which is 50 pounds more than the highest pressure 
under which water is now delivered in the most favored 
portions of the city. Beginning at Lake Erie, the pro- 
posal is to build a suitable intake, which would dis- 
charge the water into ducts of steel and concrete con- 
struction, the steel furnishing the necessary tangential 
strength to resist the considerable water pressure. It 
is proposed to take advantage of the reconstruction 
of the Brie Canal and lay the ducts along the canal 
right of way, carrying out this work. contemporaneously 
with the enlargement of the canal. At Schenectady the 
ducts would leave the canal and be carried in an ap- 
proximately straight line to New York city. In view 
of the extraordinary rate at which the population of 
the city is increasing, the ducts would be built of suf- 
ficient size for the delivery of a maximum supply of 
one billion gallons of water a day, should that amount 
be ultimately required. The structure would be placed 
beneath the ground, at a sufficient depth to protect it 
from injury; and for the greater part of its length, 
after leaving Schenectady, it would follow the undula- 
tions of the ground, and involve a minimum amount of 
tunneling. 

To accomplish the necessary reduction in pressure 
for city use, both in New York and at the various towns 
slong the route which would also be served by the aque- 
ducts, the water, at points of suitable fall, would be 
carried through waterwheels, and the power thus gen- 
erated would be a valuable asset. The passage of 
the water through waterwheels would accomplish the 
following result: First, it would reduce the pressure: 
second, it would aerate the water; and third, it would 
serve to generate power which could be used for muni- 
cipal lighting for pumping sea water for fire service, 
and for other city purposes. 

It is suggested that this proposition be intrusted to a 
competent State commission, with power to regulate 
the water supply and sewage of any city in the State 
having 100,000 inhabitants or more, making it optional 
for smaller cities to be included at their request. It is 
claimed that by making the question of the water sup- 
ply, not merely of New York but of the cities that 
lie within reach of the proposed aqueduct, a State 
matter, and by carrying it through on the broad lines 
suggested, the whole question would be simplified, the 
expense per capita reduced, the cities affected connected 
with a vast natural reservoir of cold, pure water, placed, 
ae if for the purpose, on the very borders of the State, 
and that thereby the whole miserable business of the 
Ramapo water company and other complications of 
the kind would be swept out of the way for good, and 
this, the most important question affecting the welfare 
not merely of New York city but also the other lead- 
ing cities of the State, settled once and forever. 

Among the many plans for water supply that have 

suggested during the past few years, this is one 
seems to be worthy of more than casual con- 


containing the above suggestions is one of 
who consider 
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it should be built to a much greater depth than 12 feet. 
He suggests that rather than spend over a hundred 
million dollars in deepening the canal, it would be wise 
to abandon the canal as such, and utilize the present 
bed for the construction of the proposed aqueducts. At 
present the canal is 56 feet widesat the bottom, 70 feet 
wide at the surface, and about 7 feet in depth, which 
would, with some dredging, provide ample cross sec- 
tion to contain ducts of a total capacity of one billion 
gallons per day. Although this scheme is impossible for 
the reason that the State is committed to the widening 
of the canal, the point is certainly well made that, if 
the construction of such an aqueduct line were carried 
on simultaneously with the canal enlargement, consid- 
erable economy of construction would be realized. 
+>-+e- oe _--—- — 
THE TEMPERING OF BRONZE. 

M. Leon Guillet has lately made some experiments 
as to the effect of tempering upon bronzes. It is known 
that some kinds of bronze are softened by tempering. 
On the other hand, M. Riche showed that bronzes 
which contain a considerable proportion of tin, 15 to 20 
per cent, are malleable when hot, while they are brittle 
when cold. The experimenter wished to find the in- 
fluence of tempering upon the mechanical properties, 
using different specimens of metal. To carry this out 
he submitted bronzes having from 5 to 21 per cent of 
tin to a tempering which varied in different cases from 
300 to 800 deg. C. He draws the following conclusions 
from these tests. 1. Alloys containing more than 92 
per cent copper have their breaking strain increased 
somewhat by tempering at a low temperature between 
400 and 600 deg. The elongation varies in about the 
same way. 2. For metals containing less than 92 per 
cent copper, the breaking strain and elongation increase 
in marked degree when the temperature of the temper- 
ing exceeds 500 deg. Th@maximum breaking strain is 
reached for all the specimens for a tempering carried 
out at about 600 deg. On the contrary, the maximum of 
the elongation seems to vary with the composition of 
the alloy. It occurs at a tempering of 800 deg. for the 
bronze containing 81 per cent copper and 19 tin, and at 
600 deg. for 79 copper and 21 tin. The difference be- 
tween the breaking strain of the non-tempered cast 
metal and the pieces which are tempered at the most 
favorable temperature is greater according as the pro- 
portion of copper is smaller. In general it is to be con- 
cluded that the tempering of bronze between 600 and 
800 deg. C. brings about much better results as to 
traction tests. As to the resistance to friction, the effect 
is to be studied in the further experiments. 

A 
SUBURBAN TRAFFIC IN LONDON, 

The suburban traffic of the railroads of London has 
suffered severely from the competition of the street 
electric railroads of the County Council. The decrease 
in the number of passengers carried during the past 
year has amounted in one instance to as many as 
2,100,000. In order to combat the effect of this compe- 
tition, the London, Brighton, and South Coast Railroad 
have decided to convert a section of their suburban 
road between Battersea and Peckham Rye, which ex- 
tends through thickly-populated districts, to electricity. 
This electrification scheme is the first installment of a 
complete transformation of the whole of the suburban 
reads. Owing to the many disadvantages and dangers 
attending thegadoption of the third rail, a single-phase 
alternating-current system with overhead conductors 
is to be employed, such as is already in operation on 
railroads for the local services at Hamburg and Berlin, 
and similar lines running in Belgium, Bavaria, and 
Austria. Bare overhead wires and a single high-ten- 
sion conductor are to be employed. The advantages of 
this system are greater economy, both in the cost of 
installation and expense of working and maintenance, 
since currents can be generated and distributed direct- 
ly to the overhead conductor without requiring any 
transformation, thereby dispensing with the erection 
and maintenance of sub-stations, as well as obviating 
the losses of energy due to the transformation. The 
rapid acceleration of electrically-operated trains is so 
important a factor, that the average speed of suburban 
trains can be nearly doubled. Moreover, the use of 
trains with motor coaches at either end makes the 
total time occupied in getting in and out of a terminus 
much less than that required for steam trains. 





-_-----_s+s-o 
BACTERIAL SOIL INOCULATION FOR VEGETABLES. 
The recent announcement in these columns that Dr. 
George T. Moore, of the United States Department of 
Agriculture, had dedicated to the public his patents on 
soil inoculation with bacteria, attracted attention to 
the results of his work. 

The primary object of this investigation of the fix- 
ation of nitrogen by the root nodules of legumes was 
to devise, if possible, some method of bringing about 
the artificial introduction of the necessary organisms 
into a soil which was naturally devoid of them, and at 
the same time to attempt as far as possible to correlate 
and reconcile the vast amount of conflicting evidence 
that has been accumulated by various investigators, in 
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regard to the exact nature of the organism where the 
nitrogen is fixed, the effect upon the host, and similar 
problems 

The actual benefit of the presence of root nodules 
upon various leguminous plants has been thoroughly 
demonstrated by numerous observers both in this coun- 
try and abroad. The early work of Helriegel and Will- 
farth, together with that of Lawes and Gilbert, and 
of Warington in England, and of Atwater and Woods 
in this country, was quite sufficient to demonstrate the 
close connection between the fixation of nitrogen in 
some way by the plant and the presence of the tuber- 
like swellings on its roots, and there are few, if any, 
who would maintain that this peculiar function is not 
under most circumstances distinctly beneficial. 

Hundreds of examples can be cited, demonstrating 
the great benefit which a leguminous crop has upon the 
succeeding crop. From these we can easily see that 
it is the almost universal! belief, as the result of definite 
experiments, that a leguminous crop is equal to a 
considerable amount of nitrogenous fertilizer, and that 
the crop which follows the legume is benefited to a 
marked degree. It has been found, however, that al- 
though in a great many instances the organisms pro- 
ducing nodules are naturally abundant in the soil, 
and the mere planting of the legume seed is sufficient 
to produce a crop capable of fixing nitrogen, there are 
also some localities which are devoid of the necessary 
bacteria, and in such places the leguminous crop is of 
no more benefit to the soil than the corn or wheat or 
other crops, whose yield might be a greater source of 
revenue. 

It therefore has become necessary to devise some 
means of artificially introducing into the soil the nod- 
ule-producing bacteria, and naturally the simplest 
means of accomplishing this has been to transfer earth 
known to contain the proper organisms and capable of 
producing nodules, to the fields where it was desirable 
to introduce such bacteria. This soil inoculation 
method is one which has been practised widely both 
in this country and abroad, ofttimes with the best re- 
sults, but not with universal success. In order to 
escape the difficulties involved in the above-mentioned 
method, Nobbe conceived the idea of bringing about 
inoculation by means of pure cultures. This was to 
be accomplished by isolating from the nodule, by means 
of a gelatine plate, the right organisms and then trans- 
ferring to tubes or bottles containing nutrient agar. 
To this culture of nodule-forming bacteria was given 
the trade name of “nitragin.” Seventeen different 
kinds of nitragin were prepared from the nodules of 
as many different plants, and arrangements wére made 
to have them put up on a large scale and placed upon 
the market by a well-known firm of manufacturing 
chemists. Experiments with nitragin in Germany met 
with varying degrees of success. In some instances its 
use seemed to produce an abundant formation of no- 
dules, while in other cases no benefit could be obtained. 
In this country the results were very uncertain. Con- 
sequently, even though this preparation has been found 
to be satisfactary in Europe, the necessity for devising 
some method of producing nitrogen-fixing nodules, free 
from the objectionable features of transferring soil, 
remains the same. For this reason, the Laboratory of 
Plant Physiology of the Department of Agriculture 
undertook a scientific investigation of the root-nodule 
organism, and as a result it is believed that a thor- 
oughly practical and satisfactory method of bringing 
about artificial inoculation has been devised. 

There has been the widest difference of opinion as to 
the morphology and life history of these bodies. It has 
been determined that the nodule-forming organism is a 
true micro-organism having three well-defined stages, 
consisting (1) of minute motile rods which produce 
the infection, and frequently form zooghea masses; (2) 
larger rods either motile or non-motile, and (3) cap- 
sulated forms, the so-called “branched organisms,” 
which are made up of two or more rods held together 
in a sheath. Further, there is but one species of legume 
organism—Pseudomonas radicicola (Beyerlinck) Moore. 
The difference in the infective power of bacteria from 
different posts is due to slight physiological variations, 
which can be broken down readily by cultivation. 

The usual method of growing a nodule-forming or- 
ganism has been to make a medium from a decoction 
of the particular legume upon which the organism orig- 
inally grew. As a result of numerous trials, however, 
it has been found that although the bacteria increased 
most rapidly,upon a medium rich in nitrogen, the re- 
sulting growth is usually of very much reduced viru- 
lence, and when put into the soil these organisms have 
lost the ability to break up into the minute forms neces- 
sary to penetrate the root hairs. They likewise !ose 
the power of fixing atmospheric nitrogen, which is 
a property of the nodule-forming bacteria under cer- 
tain conditions. This condition was met by using an 
agar for plating out from the nodule to which no ni- 
trogenous salt was added, the usual combination beins 
1 per cent agar, 1 per cent maltose, 0.1 per cent movo 
basic potassium phosphate, and 0.02 per cent mazne- 
sium sulphate to 100 cubie centimeters of distilled 
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water. While such a medium is not, of course, abso- 
lutely devoid of fixed nitrogen, the percentage is so 
much less than that found in a legume extract-peptene 
combination, that the results are quite satisfactory. 
Silica jelly was also used as a solid base to which the 
above salts were added, giving a culture medium as free 
from nitrogen as could be obtained. 

Various external conditions, such as heat, moisture, 
alkalinity, amount of nitrogen in soil, ete., all have 
a direct effect upon the legume bacteria, and the failure 
of nodules to develop may often be traced to such 
causes. 

After it was definitely established that the legumes 
were actually able to obtain free nitrogen from the 
atmosphere, naturally the next question was in regard 
to where and how this gas was fixed. Numbers of 
theories have been advanced by various scientists, but 
it has now come to be generally accepted, after ex- 
haustive experiments and investigations, that the nitro- 
gen is fixed by the bacteria in the nodule, and becomes 
available by the action of the plant in dissolving and 
absorbing the combined nitrogen in these organisms. 

Painful as it may be to disturb one of Nature’s mu- 
tua]-benefit societies, there seems to be no other way 
than to consider the nodule-forming bacteria as true 
parasites, which penetrate the roots of the plant for the 
purpose of obtaining the necessary carbohydrates for 
food. Fortunately for the host plant, there are cer- 
tain conditions under which it can overcome the bac- 
teria and consume them, thus obtaining a considerable 
amount of nitrogenous food which would not otherwise 
have been available. The only co-operation between 
bacteria and host seems to consist in the microbe hav- 
ing the best of the situation at first, when it is able 
to secrete substances injurious to the cells of the 
legume, and later the host plant retaliates by secret- 
ing still other substances which result in the complete 
destruction of most of the bacteria. 

The Department of Agriculture has distributed sam- 
ples of cultures very widely for experimental pur- 
poses, with some very interesting results. One of the 


" most striking effects reported by some careful ob- 


servers was the apparent beneficial action of the cul- 
ture without the formation of nodules. As the result 
of the careful microscopical examination of the roots, 
it was found that although no nodules were evident—in 
fact, did not exist—the cells within the smaller roots 
were packed with the characteristic branching forms 
of Pseudomonas radicicola, and that undoubtedly the 
plant was able to obtain considerable benefit from the 
presence of these organisms. 

Even though the efficiency of the culture be at its 
highest point, the mere fact of its having to grow for 
a considerable time under artificial conditions is apt to 
weaken it. Consequently, the means of preserving and 
distributing the bacteria after they are propagated are 
fully as important as the method of obtaining them in 
sufficient quantity for distribution. If it had not been 
possible to devise a satisfactory way of delivering these 
organisms to the farmer, it is probable that but little 
success could ever have been obtained by the pure cul- 
ture method. Fortunately, the large rods will with- 
stand desiccation for a year or more, and therefore, 
because they may be sent dry any distance, and upon 
being revived be in the same condition of efficiency 
with which they started, the problem becomes a very 
simple one. 

The method which has been employed in the Depart- 
ment of Agriculture for the past year has been to 
saturate absorbent cotton in a liquid culture of the 
organism. In this way millions of the bacteria are 
held within the cotton, and after this is carefully 
dried out, they remain dormant in it. It is difficult, 
when preparing to treat large quantities of seed, to 
prevent the entrance of other bacteria, molds, yeast, 
etc., all of which may have a deleterious effect upon the 


* growth of the organism. For this reason it has seemed 


best to prepare the water in such a way as will facili- 
tate the growth of the Gesired bacteria, and yet delay 
or prevent the development of the form which might 
be introduced from the outside, and consequently, two 
packages of nutrient salts haye been distributed with 
the cotton culture. 


AN IMPORTANT DISCOVERY IN THE PURIFICATION OF 
CONTAMINATED WATER. 
The necessity of finding some cheap and practical 


method of preventing or removing algal contamina- 





tion of cress beds first led the Department of Agricul- , 


ture to undertake an investigation of the matter. The 
success of the first experiments in 1901 was so marked 
that it seemed wise to extend the work, and authority 
was, therefore, granted by Congress “to study and find 
methods for preventing the algal and ether contamina- 
tions of water supplies.” 

The progress of the investigation has been noted 
from time to time in the annual reports of the Bureau 
of Plant Industry. Though the work is not yet com- 
pleted, the results already obtained have been pub- 
lished for the consideration of boards of health and 
Officers in charge of public water supplies. 

Dr. Moore and Mr. Kellerman, the officials in charge 
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of the work, have shown that it is entirely practicable 
cheaply and quickly to destroy objectionable alge in 
small lakes, ponds, storage reservoirs, and other simi- 
lar bodies of water by the use of extremely dilute solu- 
tions of copper suphate or of metallic copper. The 
fact that an extremely dilute solution (one to one hun- 
dred thousand) will also destroy the most virulent ty- 
phoid and cholera bacteria at ordinary temperatures 
in three hours is of great importance and significance. 
Solutions of copper as dilute as this are not considered 
injurious to man or other animals. The value of cop- 
per, especially colloidal, in preventing or treating 
typhoid and other related diseases should be carefully 
investigated by competent pathologists. 

The investigators state that, so far as bacterial con- 
tamination of water is concerned, the methods pro- 
posed are not to take the place of, but are simply to 


F supplement the standard methods of filtration; neither 


can too much stress be laid upon the importance of 
using boiled water for drinking purposes when taken 
from a contaminated source. 

Upon application to the Department of Agriculture 
by proper authorities, information and assistance will 
be furnished in determining the organisms causing the 
trouble in cases of algal pollution, and the proper treat- 
ment will be recommended. 

The conclusions drawn by the investigators are the 
following: 

The disagreeable odors and tastes so often present 
in drinking water are due almost exclusively to alge, 
although the economic importance of studying these 
plants has not been recognized until recent years. 

These algal forms are widely distributed, and reser- 
voirs in many States have been rendered unfit for yse 
by their presence. 

The methods now known for preventing or removing 
the odors and tastes caused by algw have proved un- 
satisfactory, either because of prohibitive expense or 
failure to accomplish result. 

It is therefore desirable that some new, cheap, harm- 
less, and effective method’ be devised for ridding reser- 
voirs of these pests. 

It has been found that copper sulphate in a dilution 
so great as to be colorless, tasteless, and harmless to 
man, is sufficiently toxic to the alge to destroy or pre- 
vent their appearance. 

The mode of application makes this method applica- 
ble to reservoirs of all kinds, pleasure ponds and lakes, 
fish ponds, oyster beds, watercress beds, etc. It is also 
probable that the method can be used for the destruc- 
tion of mosquito larve. 

At ordinary temperatures 1 part of copper sulphate 
to 100,000 parts of water destroys typhoid and cholera 
germs in from three to four hours. The ease with 


‘which the sulphate can then be eliminated from the 


water seems to offer a practical method of sterilizing 
large bodies of water, when this becomes necessary. 

The use of copper sulphate for the prevention of dis- 
ease is regarded as incidental and is not designed in 
any way to supplant efficient preventive measures now 
in use. It is believed, however, that up to this time 
no such satisfactory means of thoroughly, rapidly, and 
cheaply sterilizing a reservoir has been known. Since 
the selective toxicity of copper sulphate renders it fatal 
to pathogenic forms peculiar to water, while the sapro- 
phytic or beneficial bacteria are unaffected, the method 
is particularly well adapted for this purpose. 

Definite knowledge in regard to what organisms are 
present, the constitution of the water, its temperature, 
and other important facts are necessary before it is 
possible to determine the proper amount of copper sul- 
phate to be added. A microscopical examination thus 
becomes as important as a bacteriological or chemical 
analysis. 

No rule for determining the amount of copper sul- 
phate to be added can be given. Each body of water 
must be treated in the light of its special conditions. 

The cost of material for exterminating alge will not 
exceed 50 to 60 certs per million gallons and will 
usually be less. The destruction of pathogenic bac- 
teria requires an expenditure of from $5 to $8 per 
million gallons, not including the cost of labor. 
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THE WHISPERING GALLERY IN THE CAPITOL AT 
WASHINGTON. 
BY WALLACE ©. SABINE. 

It has recently come to the writer’s attention that 
one of the most curious and in its way famous archi- 
tectural features of Washington, the whispering gal- 
lery in the old House of Representatives, now the 
Hall of Statues, has been unintentionally destroyed. 
It became necessary to replace the old ceiling, which 
was of wood, by anew ceiling. In order to preserve the 
whispering gallery, a feature which always interested 
visitors, the superintendent of the building, who was 
in charge of the reconstruction, had measurements 
made of the dimensions of the old ceiling and repro- 
duced them as accurately as possible in the new. Not- 
withstanding this care the whispering-gallery prop- 
erty of the room almost entirely disappeared, and 
since then the fact has been frequently cited as an- 
other of the mysteries of architectural acoustics and 
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a disproof of the possibility of predicting such phenom- 


ena. So far, however, from being either a mystery 
or a disproof of the accuracy of the scientific con- 
sidcrations in dealing with architectural acoustics, this 
disappearance of the whispering gallery is exactly the 
opposite, and was in fact predicted by the writer two 
years before in the American Dictionary of Architect- 
ure, Under the head of “Whispering Galleries” the 
dictionary being published in 1899, is the fol! owing 
paragraph: 

“Whispering galleries are usually accidental, but 
may without difficulty be predetermined. There are 
two general types—focusing and conducting. ‘In the 
one the sound diverging from the source is reteived 
upon some concave reflecting surface, and is concen- 
trated again at the conjugate focus. One of the best 
and most accessible examples of this type is the Hall 
of Statues, the old chamber of the House.of Repre- 
sentatives, in the Capitol at Washingtoh. The ceiling 
of this is a very considerable portion of the surface 
of a sphere whose center is near the floor. Standing 
at the center of this sphere one can hear his own 
whisper returned to him. Standing at one side of 
this point he can whisper, especially if he turns his 
face toward the ceiling, to a person standing at a 
great distance on the other side of the center. For 
any position of the speaker there is a corresponding 
point at which the whisper is more or less accurately 
focused. The ceiling, painted so that it appears deep- 
ly paneled, ig smooth. Had the ceiling been paneled, 
the reflection would have been irregular, and the effect 
very much reduced. The most accurate form for a 
whispering gallery is that in which the reflecting sur- 
face is a yery considerable portion of the surface of an 
ellipsoid, that has for its foci the two points between 
which there is to be communication.” 

The above, written before any changes were con- 
templated, exactly covers the case. The new ceiling 
differs from the old in two respects, Instead of being 
of wood it is of plaster on iron supports. This alone 
would produce no deterioration in the whispering 
gallery, for plaster on iron is an even better refiector 
than wood, Sut plaster as now handled admits of an 
architectural treatment to which it did not formerly 
so readily lend itself, and the coffering which was but 
painted on the old ceiling is copied in relief on the 
new, with the result that it ceases to be in any way a 
remarkable whispering gallery. So far from being a 
disproof of the possibility of prediction in architectural 
acoustics it is, as far as a single case can be, a con- 
firmation of its reasonable accuracy, and in this par- 
ticular case of its entire accuracy. 

It is not difficult to explain the basis for the predic- 
tion that coffering the ceiling would have this effect. 
The focusing of the sound by the concave ceiling is 
in every respect similar to the focusing of light by a 
concave mirror. Just as scratching the mirror dims 
the image of light, so paneling the reflecting wall dims 
the focused whisper, for a panel, a pilaster, or a col- 
umn on a wall surface is to sound what a scratch. on 
the surface of a mirror is to light. That in the case 
of light the scratches may be so fine, while in the 
other cases the “scratches” must be of the dimension 
of columns and pilasters, is because of the relative 
wave lengths of light and sound. The wave length, 
that which corresponds to the distance from crest to 
crest in a water wave, is in the case of light about 
one fifty-thousandth part of an inch, while in the case 
of sound it is for the ordinary tones of a man’s voice 
several feet. For this reason a column or a pilaster 
of vast magnitude bears to the sound of a man’s voice 
the same relation that the merest scratch bears to 
light. We thus have the great acoustical mirror of 
the Hall of Statues now dimmed by the coffering 
which breaks the formerly smooth surface. To this 
argument it may be, in fact it has been, objected that 
white the waves of sound of a man’s voice are several 
feet in length this coffering is of but a few inches in 
depth, and thtrefore insufficient. The answer to this 
is that while the ful) rounded tones of a man’s voice 
and for that matter, though to a less degree, of a wo- 
man’s voice, are of long wave length, a whisper by 
either man or woman is of a very cifferent character. 
The component tones of a whisper are very high and 
of very short wave length, so that irregularities that 
would not disturb the focusing of the full tones of 
the voice will utterly ruin a whispering gallery. 

The loss of the whispering gallery is of course only 
the loss of an architectural curiosity. It was, how- 
ever, remarkably perfect, and so interesting and even 
fameus as to be well worth the well-intentioned but 
misdirected efforts for its preservation. 

The electric waves measured by Hertz—and named 
after him—were found by the great scientist to be 150 
feet from the top of one wave to the top of the next. 
The waves used by Marconi in telegraphing across the 
Atlantic aré much longer; in fact, they are 600 feet or 
more. They travel at the same speed as light—the 
incredible and almost inconceivable rate of 184,000 miles 
per second. But the light wave measures only a few 
millionths of an inch. : : rea 
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THE FRENCH AEROPLANE CONTEST. 
BY OUR PAIS COREE PUN DENT 

The Concourse of Aviation, which was held in Paris 
on the lith of February and the two following days, 
proved to be an event of considerable interest It was 
held in the immense Galerie des Machines, the Ma 
chinery Hall building left over from the Exposition 
It contained sufficient space for this kind of trials, 
ing that the apparatus which were entered were 
mostly in the shape of small models, and the present 
concourse is intended to be a preliminary one in order 
to bring the different inventions before the public, and 
will be followed by a series of tests on a large scale in 
the open air. The concourse was held under the super 
vision of the Aero Club of France, and it is intended 
as one step in the movement which is now on foot to 
promote the question of aeroplanes and flying ma 
chines in general which are heavier than air, as op- 
posed to the dirigible balloon M. Ernest Archdea- 
con, whose aeroplane we intend to illustrate, is one 
of the leading spirits in this movement, The pres- 
ent concourse attracted a considerable number of 
persons and was quite a success, especially for a first 
attempt. In the gallery at one end of the hall wag 
erected a high scaffolding of 125 feet, from 
which the aeroplanes took their flight. On 
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ground. It would be premature ta base any very 
definite conclusions from this first series of trials, 
which is rather of a nature to awaken, general interest 
in the question and to prepare for the open-air con 

















At the Foot of the Launching Tower. 
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as to general principles, having two sets of double 
surfaces or wings separated by an intervening space. 
The inventors add a smaller plane in front to assist 
in lifting the apparatus. Contrary to the opinion of 
many persons, they consider the two surfaces as hay- 
ing an equal sustaining force, and in consequence they 
distribute the load equally, placing’ it between the 
sets of planes. Up to the present, their experiments 
have borne out this idea. This aeroplane was tried 
during last October, mounted by one of the aeronauts. 
Its total length, front rudder included, is 20 feet. The 
trellis-work support is 16 feet long. The total width 
of the aeroplane is 16 feet. The wings are each 6 feet 
wide, and the total surface of the aeroplane is 25 
square yards. The front rudder has a surface of two 
square yards As to the weight, the apparatus alone 
weighs 90 pounds, or 240 pounds with the aeronaut. 
This figures about 10 pounds per square yard of sur- 
face. In the flight, the results were as follows: For 
a difference of level of 5 feet, a flight of 40 feet; for 
6 feet, a flight of 50 feet 
— Oo a _—— 

The Brazilian government has embarked upon an 
extensive naval building scheme comprising twenty- 
nine vessels. The programme is composed 
of three battleships, each of 13,900 tons dis- 





either side were exposed the apparatus which 
took part in this concourse. Most of these 
were models which varied from two to ten 
feet in length. None of them were intended 
to be mounted by an aeronaut, but were con- 
structed so as to fly in a straight line as nearly 
as possible, and to keep their balance in the 
air. Some of them had small propellers 
which were worked by a spring or by clock 
work. One form had a small gasoline motor 
Aeroplanes of a single surface or divided sur 
faces were to be seen Several forms of kites 
were also exhibited 

Some of the aeroplanes succeeded in mak 
ing a good sail, and landed in a more or less 








placement; three armored cruisers, each of 
a displacement of 9,500 tons; six torpedo- 
boat destroyers twelve torpedo boats; 
three submarines; a transport of 6,000 tons; 
and one training ship of 3,000 tons. The 
battleships are to be of similar design to 
the two battleships built in England for 
the Chilian navy and subsequently acquired 
by the British Admiralty They will have 
a speed of 19 knots, while the cruisers will 
be of 21 knots speed, and the destroyers 30 
knots. The submarines will be approximate 
ly of the same design as those now being con- 
structed for the British navy by Vickers, Sons 
& Maxim, of Barrow-in-Furness The work 








straight line at a considerable distance. This 
is a very good performance when it is con 
sidered that they are not controlled by the 
aeronaut during their flight and the least fault in 
balancing or the smallest current of air is sufficient to 
make them deviate. Others kept up their equilibrium 
in the air, but sailed in a spiral path. Some of them 
turned several times in a spiral before reaching the 


Launching the Paulhan-Peyret Aeroplane. 


course of larger apparatus. The Paulhan-Peyret aero 
plane, which is here illustrated, attracted considerable 
attention. It is one which has already made a series 
of tests on a large scale in the open air, in Capt, Fer- 
ber’s aerodrome. It is built on the Langley system 


of construction is to be spread over a period 


tf about ten years, and all the vessels are to 

be constructed in Great Britain, probably by 
Vickers, Sons & Maxim and Sir W. G. Armstrong, Whit- 
worth & Co., Ltd., of Newcastle-on-Tyne, respectively. 
The Brazilian government has already stipulated that 
Vickers-Maxim improved armor is to be adopted on the 


vessels. 


























The Panulhan-Peyret Aeroplane under Way. 





View of the Paulhan-Peyret Aeroplane: 


SCENES FROM THE FRENCH AEROPLANE CONTEST. 





Front View of Paulhan-Peyret Aeroplane. 
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INOCULATING ANIMALS AGAINST DISEASE. 

Of recent years practical attempts have been made 
to use the antitoxin treatment for the prevention of 
disease in animals of the lower orders, and many do- 
mestic pets have been inoculated in order to ward off 
the various complaints to which they are 
peculiarly subject. The laboratories mak- 
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feline family. Monkeys and rabbits are’ also inocu- 
lated as a safeguard against various diseases peculiar 
to the species. A monkey is a delicate little creature, 
and is subject to many ills. As they are rather valua- 
ble pets, it is therefore very desirable to insure the 
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from mad-dog bites. Regardless of these theories, the 
prevalence of rabies among dogs is recognized, and 
earnest work is being done on the problem of procur- 
ing a serum that will kill the disease in the canine 
family. Beginning with the theory that dogs are no 
more subject to attacks of rabies in what are 
known as the “dog days” than at any other 
time of the year, the investigator argues 





ing a business of preparing such serums are 
now putting up animal antitoxins as a reg- 
ular thing, and are said to experience no 
difficulty in disposing of them. 

The originators of the idea reasoned, and 
apparently correctly, that if antitoxins were 
beneficial to the man, they must be to the 
dog and cat. The only difference would be 
in the material of the serum. Mr. George 
Cugley, who has made animals his life 
study, began two years or so ago to experi 
ment with antitoxins intended for the lower 
animals, and he now claims that complete 
success has attended his efforts. 

The method is simply to inject the serum 
hypodermically into the blood of the animal 
by means of a needle-pointed syringe. The 
“vaccination” in the case of a dog or cat 
does not “take” as it does with human 
beings. There is no eruption. The serum 
is injected into the blood, and according to 
the advocates of this method of treatment, 
renders the animal immune from the attack 
of the disease it is intended to fend off. 

The greatest demand is said to be for dis 
temper antitoxin. Despite the fact that in- 
numerable distemper cures are advertised, 
the animal experts know that it is scarcely 
worth while trying to save a dog when once 
he has contracted this very common com- 








that the disease does not originate spon- 
taneotisly, but is communicated only by con- 
tagion, extremes of temperature having lit- 
tle to do with its propagation. 

In Russia, where the disease is quite prev- 
alent, being spread chiefly by the wolves, it 
rages most violently after an excessively 
hard winter. This is thought to be due toe 
the fact that hunger encourages the wolves 
on such occasions to roam more freely than 
usual in the inhabited regions in search of 
food, thus distributing the contagion. Sta- 
tistics that have been compiled show that 
apparently just as many persons are bijten 
by dogs supposedly mad, during the months 
of April and May, as in the hot months. If 
this belief that the question is one of con- 
tagion is correct, there may be grounds for 
thinking it possible to find an antitoxin that 
will kill the germ, and destroy this phantom 
that causes disquietude in every household 
in which there is a pet animal. And as ani- 
mals have been inoculated with a serum 
making them immune against one com- 
plaint, it appears to be only a step to the 
discovery of an antitoxin that will make hy- 
drophobia a dread of the past in dogdom. 

PORE Festi PEE A NS RE nn 5 
THE ASTRONOMICAL CLOCK OF *THE CITY 
HALL OF ULM. 








plaint. Animal dealers 
withstanding the long list of “guaranteed 


cures” for distemper, have about agreed 


themselves, not- 


that the most satisfactory method of dealing with a 
dog who has contracted distemper is to put him out of 
his misery at once, as the difficulty of curing the ani 
mal, combined with the immense trouble involved in 
treating him and the danger of other dogs contracting 
the disease, makes it poor economy to attempt to save 
the animal's life 

It is another matter, however, to successfully pre 
vent the contracting of the disease, and this, it is 
claimed, is now possible by means of the inoculation 
method. Instead of deliberately exposing the puppies 
to the danger of contracting distemper in order to have 
itover and 
done with, no 
matter wheth- 
er the dog live 
or die, the 
owners will 
now be able to 
have the ani- 
mals hypoder- 
mically treat- 
ed with an an- 
titoxin that, it 
is claimed, has 
proved effica- 
cious in many 
cases. in pur- 
Suing the in- 
Vestiga- 
tions, expert- 
ments were 
made in which 
healthy ani- 
mals, some in- 
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animal's life as far as it can be done by inoculation 

More important than the prevention of diseases of 
the common variety in the domestic animals, is a 
series of experiments now being conducted to deter- 
mine whether or not there is any means of eliminat- 
ing the scourge of rabies from the list of evils to which 
the canine race is subject. Strangely enough, it is a 
subject on which there is little reliable information, 
and around which controversy rages. Some medical 
men declare that there is no such thing as hydro- 
phobia in the human family, and others contend that 
frequent cases of the disease in human beings result 








oculated with 
the serum and 
the others 
without it, were 
confined with 
dogs afflicted 
with the dis 
ease. In no 
Case did an in- 
Oculated ani- 
Mal contract 
distem 

per, while 
those not treat 
ed with the 
antitoxin did 
80 freely. The 
Complaints to 
Which cats are 
Subject are 
very much the 
Same as those 
that attac k 
dogs, and the 
*ntitoxin has 
been adapted 
fOr use in the 


Giving a Dog an Injection. 


Fortitying a Rabbit Aguinst Disease. 





INOCULATING ANIMALS AGAINST DISEASE, 


Inoculating a Pet Maltese Cat. 


Antitoxin for a Monkey, 


BY CHARLES A BRAS#LER, 

Visitors to Ulm, a city of the olden time, 
cannot but be struck with its quaint architecture, its 
crooked streets, and the “go-as-you-please” manner of 
its busy inhabitants. Almost unconsciously they drift 
to the business center of the town, where they find the 
ancient Rathaus situated on one side of a spacious 
square, raising aloft its high peaked roof and towers. 
The astronomical clock installed in the eastern end of 
the old hall is a noteworthy production of the clock- 
maker’s art, and dates from the beginning of the six- 
teenth century, it having, according to information 
there obtained, been thoroughly repaired in 1549. At 
that time there could be found in Ulm no horologist or 
clock - maker 
competent to 
undertake the 
reconstruction 
of the compll- 
eated mechan- 
ism. Applica- 
tion to the ad- 
jacent towns 
of Tiibingen 
and Kirchheim 
were likewise 
without result 
Finally the 
common coun- 
cil, in 1580, 
com m issioned 
the most fa- 
mous German 
clock-maker of 
the day, Isak 
Habrecht, of 
Strasburg, the 
builder of the 
famous clock 
in the cathe- 
dral of that 
city, to effect 
the necessary 
repairs, which 
he did to the 
perfect satis- 
faction of all 
concerned, On 
the 12th of 
April, 1581, so 
the story goes, 
he was paid 
200 thalers and 
allowed to 
leave the city. 
From an artis- 
tic point of 
view this clock 
is a master-. 
piece; it shows 
nét only the 
passing hours 
of the day but 
also the diur- 
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nal and annual revolutions of the earth as well as the 
movements and phases of the moon. 

The zodiacal circle is highly artistic. Made of 
beaten copper, the twelve signs are executed in fine 
style and move upon a star-spangled blue ground which 
represents the firmament. 

The dial plate is essentially of copper, the indices, 
as well as the hands, are of pure copper enhanced by 
a washing of gold. 

In the outer circle we find the quaint old Roman 
numerals from I to XII. Equally spaced between them 
are rosettes which serve for the half-hours. Behind 
this is the blue background with its galaxy of spar- 
kling stars over which, as indicated above, move the 
signs of the zodiac. 

Just within this is a smaller circle containing the 
24 hours of day so arranged that the number 12, indi- 
eating the hour of noon, falls under the Roman XII 
at the top of the dial and the 12 of the midnight hour 
is just above the VI at the bottom of the dial. To 
the right and the left and half way between these 
two, are placed the figures 6, which respectively rep- 
resent the morning and the evening hour. The in- 
nermost field of the dial is divided into two sections, 
one of which is painted white, the other black. The 
white represents the horizon. Mounted upon this in- 
ner fleld are two gilded rings of which one represents 
the Tropic of Cancer, and the other the equator, while 
the raised ring, also gilded, between the white field 
and the 24-hour circuit, represerts the Tropic of Cap- 
ricorn. Beginning from the bottom the first movable 
object we have on the dial is the circle containing the 
signs of the zodiac. This ring is supported upon two 
crossed iron rods, and they are so arranged that one 
of them passes through the vernal point on one side 
while its oppesite end runs through the autumnal 
point on the other. Of the other rod the two ends 
pase respectively through the summer and winter 
solatices. The signs are arranged in a consecutive 
order contrary to the motion of the hand of the clock; 
thus we have first Aries, Taurus, Gemini, Cancer, Leo, 
Virgo, Libra, Scorpio, Sagittarius, Capricornus, Aqua- 
rius, and Pisces. The outside edge of the zodiacal 
eirele is supplied with a graduated scale of 360 deg 
which is intended for the Dragon hand. Supported 
also upon the crossed rods that carry the zodiac is 
an eccentric circular band called the calender disk, 
because upon it the days and the months are engraved, 
and these are so ordered that the rods pass through 
the dates of March 21, the first day of spring; Sep- 
tember 23, the beginning of autumn; June 21, the 
commencement of summer, and December 25, the first 
day of winter. Next above the zodiac is the dragon 
belching forth flames of fire, its head reaching over 
the zodiac as far as the graduated scale, while the 
writhing tail extends backward among the signs. This 

dragon hand is intended to represent the path of the 
moon. Directly above this hand is placed the sun 
indicator. It consists of a plain iron rod supporting at 
one end the radiant face of the sun made of embossed 
copper and handsomely gilded. This face reaches to 
the lower rim of the zodiac. Next above the.sun hand 
is that of the moon, likewise a thin iron rod, bearing 
upon its end a hollow hemisphere of which the round- 
ed half ia gilded while the plane surface is painted 
black. This supporting rod is hollow, and through it 
runs a movable rod to which the moon is attached, 
and upon which it revolves, thus showing its phases 
The miter wheels at the center of the clock, that pro- 
duce this motion of the moon, are attached to the 
sun hand. The moon is also arranged so that it too ap- 
pears to pass through the signs of the zodiac. Re- 
volving above the moon arm is the regular hour 
hand of the clock, and this takes the form of a human 
hand with extended index finger, placed also upon the 
extremity of a simple iron rod. This finger just 
reaches to the feet of the Roman numerals. When 
looking at the dial, to experience its full effect, the 
observer must imagine himself as standing upon the 
earth at the center of the dial. Then the whole sys- 
tem, except the hour hand, will, make one complete 
circuit In 24 houfs. The zodiac revolves once in a 
sidereal day, which is 28 hours and 56 minutes, while 
the sun requires 24 full hours to get around. He thus 
loses 4 minutes every day, and being retarded by that 
much passes consecutively through each zodiacal sign 
until at the end of 365% days he wili have completed 
the circuit and reached again his originai starting 
point, In tts procession through the zodiac the sun 
hand moves over the calendar ring and indicates the 
date; when the sun hand is tangent to the calendar 
ring in the white field it shows the time of sunrise; 
when the same tangentiality takes place in the black 
field it shows the time of suaset. The sun hand then 
indicates first the annual motion of the sun in the 
zodiac, the twenty-four hours of the day, the date, 
and sunrise and sunset for every day in the year. 
' "The moon falls eo far behind the sun hand in its 
procession through the sodiac that in 27% days, an 
jin at its starting point, and 
conjunction with the sun or 
month. During this turn 
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around the face of the clock it makes one complete 
revolution upon its own axis, thus displaying its 
phases to the observer. When it is directly over the 
sun it presents its black or dark side to the observer, 
and it is then new moon; after about 7% days it ts at 
right angles to the sun, then half the gilded and half 
the black side are visible—in other words, it is in its 
first quarter; 7% days later it will be directly oppo- 
site the sun and the whole of its gilded side will be 
presented to view; it is now of course full moon. 
Since the orbit of the moon is inclined to the orbit of 
the earth, otherwise called the ecliptic, by an angle 
of about 5.9 deg., the moon’s orbit cuts the ecliptic at 
two points. Consequently the moon in its passage 
will be half the time above the ecliptic and during the 
other half fall below it. The first point is termed the 
ascending node, and the other the descending node. 
The revolution of the moon through its nodes is called 
the dragon month, and this is shown, as we indicated 
above, by the dragon hand. These nodes are also 
known as the dragon's head and the dragon’s tail. 
The line connecting these two nodes is called the line 
of the moon’s nodes, and this is what the dragon shows 
upon the dial. When the moon passes over the drag- 
on’s head it is just then going through the ascending 
node; when, on the contrary, it crosses the dragon's 
tail it is going below the ecliptic or is at its descending 
node. 

The line of the moon’s nodes changes its position in 
the ecliptic very quickly; it turns in a direction con- 
trary to the succession of the zodiacal signs, where- 
fore the dragon hand hurries on in advance of the 
zodiac, contrary also to the direction of the sun, and 
consumes 1844 years for a complete circuit through 
the zodiac. An eclipse of either the sun or the moon 
can only take place when the moon is either at new or 
full moon and is passing through one of its nodes. 
For this reason in an eclipse of the sun, which can 
only take place at new moon, the moon being at the 
same time at its node, the sun hand, the moon hand, 
and the dragon will be directly over each other wheth- 
er at the ascending or descending node. An 
of the moon, on the contrary, can only take place at 
full moon, the satellite being, of course, at the mo- 
ment, at one of its nodes. This case will be indicated 
by the clock by bringing the sun over the head of the 
its tail, or, 


eclipse 


dragon while the moon will be over vice 
versa, the sun over the dragon’s tail with moon over 
its head. In this wise, then, the dragon shows the 
motion of the moon through its nodes, the procession 
ol these nodes in the ecliptic, as well as the lunar 
and solar eclipses. 

The calculation of the clockwork 
that a new adjustment of the hands need only 
place after the lapse of 100 years. 

The Julian year of 3654 days was selected, and this 
will differ from the Gregorian century by just one 
day in 100 years. 

At present the astronomical part of this wonderful 
clock is temporarily inoperative. This portion of the 
works has been sent to a manufacturer of turret clocks 
in the city of Ulm to be set in order and refurbished, 
and it is hoped that the clock will soon again indicate 
have described above with the minute ex- 


is so worked out 
take 


all that we 


actness with which it has been credited in former 
years. 
Upon a stone balcony just under the clock panel, 


the ceremony of offering allegiance to each new Kaiser 
has been performed, by the city fathers and the citi- 
zens ever since 1473. On either side of the clock were 
painted heralds or kings at arms bearing aloft the 
standards of the empire and of the city of Ulm, and 
in the gable just below the present small clock face 
was a procession of the three Magi of the East in 
their adoration of the Holy Child. Above this was a 
sun-dial, and topping all peered through an opening 
in the wall a figure of a human face which was doubt- 
connected with the clockwork and moved from 
side to side to tell the time on the sun-dial. Upon 
the ridge of the gable is a small belfry of which the 
roof was at. one time gilded. In fflis little house was 
hung the poor sinner’s bell. The bell tower proper 
is a slim ridge-turret that sits upgp the ridge of the 
highest roof finished with glazed tiles. 
A + 
The Current Supplement. 

An illustrated article on the Japanese hydro-electric 
power plant at Kyoto opens the current SuprLemeENt, 
No. 1524. The carbureting of heavy oils is a subject 
well discussed by R. Desmarest. Prof. Dewar's discov- 
eries of new uses for liquid air will be read with inter- 
est by students in physics. The Warren rotary engine, 
which has been successfully used in actual practice, is 
described and illustrated. Dr. F. M. Perkin gives some 
valuable hints on electrotyping. Hew a simple, effec- 
tive, and inexpensive lightning recorder may be con- 
structed is told by Henry G. Alciatore. Prof. Vivian B. 
Lewes, whose work in the chemistry of gases is known 
to every scientist, writes on the theory of the incan- 
descent mantle with the forcefulness and originality 
characteristic of all his work. The last installment of 


less 


an article on Lhasa and Central Tibet is presented. 
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Many illustrations of Tibetan scenes also appear. A 
most entertaining article is that bearing the title “The 
Good Old Times,” which shows that whatever our 
fathers may think of the degenerate conditions in which 
we now live, we have reason to be thankful that we 
belong to the twentieth century. Mechanically consid- 
ered, the most valuable article is one by Thornton 
Knowles on Epicyclic Trains. Diagrams are, of course, 
presented to illustrate the text. An article on “Ele- 
ments Verified and Unified’’ presents an account of 
modern physical conception. 
—> + oo : _ 
A STUDY OF THE BROOKLYN BRIDGE PROBLEM. 
BY EDWARD WHITEHEAD CURTI5s, M.E. 

The city bridge department, knowing the bridge is 
loaded to near the maximum load it was designed to 
carry, as a cautionary measure. to prevent overloading, 


has made rules as to loading At least 102 feet of 
empty track space must exist between every two 
trolley cars on the bridge, and but one elevated train 


on each track is permitted upon the center span at the 
These rules are necessary, as the load on 
the bridge during periods of heaviest traffic is within 
125 tons of the maximum load the bridge was in- 
carry. <A single elevated train or a few 
street cars would exceed this margin of weight, and if 
through carelessness they should move onto the span 
before the train ahead has left the span, the bridge 
would be overloaded. If it were thus overloaded, it 
would not, however, be in danger of failure, because 
it was built with a large factor of safety. But that 
was twenty-two years ago. What is its factor of safety 
The bridge department should be the best au- 

During several administrations it has enforced 
precautionary rules. The chief engineer stated before 
the State Railroad Commission: “The Brooklyn Bridge 
is an antiquated structure, unfitted for the demands 
made upon it, and should be rebuilt after the completion 
of the Manhattan Bridge within the next five years.” 
The problem involves a combination of difficulties. 
The solution is to transport the people over the bridge 
as fast as they arrive. The factors in the problem are: 
1. Safety of passengers. 2. Weight of load on the 
3. Number of persons to be transported. 4. 
Speed of cars necessary. 


same time. 


tended to 


now? 
thority. 


bridge. 
Number of cars required. 5. 
6. Time required for loading and 
How to make the change without 
portation. 8. Cost of the new system. 9. 
to put a new system in operation. 10. 
Lack of cars moving over the 
is the cause of the 
the only 
bridge 


unloading cars, 7. 
interrupting trans- 
Time required 
A proper ter- 
minal station. bridge, 
and not lack of loading facilities, 
congestion. More cars and lighter cars is 
remedy. This forces us to a plan for special 
cars without heavy machinery. 

The system of transportation illustrated on the front 
page of this issue is designed to meet all the above- 
named conditions. An endless train of cars is operated 
across the bridge with a circular loop at each terminus, 
eable traction is used, and the motors, brakes, third- 
rails, trolley-wire supporters, wires, etc., are dispensed 
with. Light trucks with small wheels are substituted 
for the heavy ones now used, and more than double the 
number of cars can be operated, without increasing the 
weight; and by operating them on one set of tracks we 
have an endless train of cars, and may increase the 
speed with no danger of colkision. But this requires 
that the train shall not stop, and we are forced to use 
a slowly-rotating loadin::-platform with access to it by 
stairways located at the center, where motion is slow. 
Two cables would be used, driven by electric motors, 
the motors and cable in duplicate to be used on alternate 
This would reduce the danger of a “tie-up” toa 
The electric current could be independently 
or purchased from power companies. This 
plan includes no untried feature, unless it be in the 
combination. Moving sidewalks were tested at the 
Chicago and Paris expositions, with difference in speed 
between adjoining platforms of three miles an hour. 
These cars are inclosed, and the difference in rotary 
speed of stairways is reduced to one-half mile an hour. 
Such a plan as this would accommodate all! the present 
passenger traffic on the tracks used by the elevated 
trains, and the space now used by trolley cars could be 
used for vehicle traffic, and the capacity of the bridge 
would be doubled. As the number of cars would be 
more than double that now used, more than twice the 
number of persons could be transported without increas- 
ing the load on the bridge. A speed of ten miles an 
hour would do this, but the speed could be changed to 
meet the changing demands for transportation. All 
the time now wasted by stopping, starting, backing. 
switching, and waiting trains would be devoted to mov- 
ing the people over the bridge, and the motive power 
required to do it would be less. 

At each terminal station there is a circular platform, 
200 feet to 400 feet in diameter. The platforms are kept 
in constant rotation. They ride on wheels, which roll on 
tracks laid in concentric circles, and the whole is 
carried on an elevated structure. Stairways at the 
center of the platforms give adequate and convenient 
means of access to the rotating platform from the 
street below and from passageways above from and 
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to the elevated stations). These stairways also serve 
as exits for arriving passengers. The loops in the end- 
less train of cars are arranged so as to encircle about 
three-fourths of the platforms, the cars locking with 
the platform edge, and rotating the platforms at the 
same speed as the moving train. People will then be 
able to step from one to the other with as much ease 
and safety as they now step from the parlor-car to the 
dining-car of a moving express train. The stairways, 
which are attached to the platforms near the center 
and extend downward to near the ground, rotate with 
the platforms, but the motion is so slight as to be 
scarcely noticeable. If the platforms are made 400 
feet in diameter, at twenty-miles-an-hour speed of 
the cars, the stairways would have a rotary speed of 
one mile an hour. Beneath each stairway, and leading 
to it, would be an intermediate circular platform, twen- 
ty feet in diameter, on a level with the ground. It 
would rotate in the sarhe direction, with a speed one- 
half that of the stairways, or one-half mile an hour. 
An automatic fence prevents a person falling off the 
platform. 

Each platform would Lave four stairways, twenty 
feet in breadth, which ‘would accommodate more 
than 100,000 persons an hour. Congestion on the 
platforms would be impossible, for if persons packed 
the stairways as closeiy as they could, each occupying 
two feet of breadth, forty persons would fill the eighty 
feet of stairways; but when they arrived at the edge of 
platform, beside the cars, they would be more than 
thirty-one feet apart, the edge being 1,250 feet long, 
and 940 feet of cars being always in contact with 
the platform. If a person failed to step off the car, 
moving at ten miles an hour, he would be carried over 
the bridge again, and back, and would lose twelve min 
utes; but if he did not step on the car during the first 
revolution of platform, he would lose but fourteen sec- 
onds, when he would begin his second revolution. He 
would have sixty-four seconds to step on or off the car 
as against twenty-eight at present. The proposed plan 
would reduce the load on the bridge and distribute the 
load more uniformly. 

Proposed System. 


Results Compared. Present Systein. 


Load or span (cars and passengers). . 868 tons .. .. 716 tons, 
Length of loading platforms.... 440 feet ............940 feet. 
Number of cars at platforms 10 CATS ....e0008. BM Care. 
Numbe: of cars per hour................. a 1320 care 
Namber of persons in each car........... 150 persons.......... 75 persons, 
Speed of cars per hour......... . « 10 miles . 10 miles, 
ee OE bi c.d0+ decease’ avec 28 seconds,......... 64 seconda, 
Number carried per hour at 10 miles. . 50,000 persons... ... 100,000 persons, 
Number carried per hour at 20 miles —- -« 200,000 persons, 
Railways required incites ubts ened 4 tracks .... .. 2 tracks, 
Speed of cars, 20 miles per hour .. (Impossible)... . ..200,000 persons, 
Roebling’s report says: “I propose a speed of 20 


miles an hour, as being perhaps the one most likely 
But this may be increased to 30 or 40 miles 
(Page 246, Franklin 


preferred. 
per hour, with absolute safety.” 
Institute Journal, 1867.) 

To render the above plan most effective, the Man- 
hattan loop should extend over Park Row, where a 
curvature with radius of 125 feet to 200 feet could be 
obtained. The Brooklyn loop could be built near Til- 
lary Street, between “ulton and Wasuington Streets. 
This would practics"'y connect City Hall with Borough 
Hall. 


Pipe Made of Asbestos and Condensed Milk. 

An inventor who lives in Orange, N. J., has invented 
a new kind of tobacco pipe. The stem and bowl are 
made of asbestos, either by rolling together asbestos 
paper or thin strips of asbestos forming a tube of the 
right thickness and dimensions for the bowl of the 
Pipe, ‘hollow at both ends. One end is filled in by 
Strips of asbestos so cut and fitted as to occupy the 
opening. The stem is prepared in the same manner 
and is fitted with a mouthpiece. The strips of asbes- 
tos forming these tubes are coated with a paste com- 
posed of condensed milk and plaster of Paris. In 
order to burn out the paste the pipe is baked. The 
inventor states that any color from light brown to 
ebony can be obtained by varying the heat. 
— —> +> 

The Dominion Iron ané Steel Company has, it is 
understood, decided to adopt at its works at Sydney, 
Nova Scotia, a new and inexpensive process for the 
manufacture of pig iron, utilizing waste iron ore, 
which costs trom 60 to 75 cents a ton. Iron, ore in 
this condition can be used only when it is solidified. 
For a great many years chemists endeavored to solve 
this problem, but it was only a few years ago that W. 
Owen, consulting engineer and foreign representative 
of Bruck, Kretschel & Co., steel manufacturers, of 
Osnabriick, Germany, made the discovery. Since then 
the process has been adopted by seven German and 
two or three English steel companies with eminent 
Satisfaction. The waste is first solidified, usually in 
bricks, and in this condition is placed in blast furnaces, 
when pig iron is produced. The plant which the Syd- 
ney steel company proposes to install will cost about 
$8,000, and will have a daily output of about 7 








75 tons. 
It will be the first of the kind erected on the continent, 
and the company will have the exclusive rights for 
the Dominion of Canada.—George Hill, Vice-Consul- 
General, Halifax, Nova Scotia, < 
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Correspondence. 


The Unsanitary Cake of Soap. 


To the Editor of the Screntivic AMERICAN: 

In the last number of the Screntivic American [| 
noticed an article by Mr. G. F. Shaver concerning dis- 
ease dissemination through toilet soap, as used in 
public toilet rooms, etc. 

It seems quite incredible that the Americans who 
are so strict and scrupulous in hygienic matters, 
should have overlooked such a serious evil, which is 
so very simple to prevent. It struck me as rather 
strange, therefore, when I came to this country a year 
ago, and found to my surprise, that even in the first- 
class hotels the common cake of soap—going every day 
through a hundred different hands and so getting 
thoroughly impregnated with germs—seemed to enjoy 
its existence. 

Is there anything simpler and cleaner than the de- 
vice now in use in nearly every public toilet room in 
most of the countries abroad? The cake of soap is a 
thing of the past, and its place is taken by a handy 
little soap-powder distributer fixed on the washbowl. 
This apparatus is generally made out of nickel-plated 
brass, having a cylindrical form; the standard size is, 
as far as I can recollect, about 41% to 5 inches high, its 
diameter being about 1 to 1% inches. On the top isa 
flat knob and in the base a small opening. By press- 
ing the knob, the distributer will deliver through the 
opening a small quantity of antiseptic soap-powder, 
which is collected by holding one hand under the ap- 
paratus. This distributer is not only used in public 
toilet rooms, but can be found on the washstands in 
very many private houses. Huck Geenspack. 

New York, March 7, 1905. 











Do Animals Think? 


To the Editor of the Scientiric AMERICAN: 

Mr. Burroughs, in an interesting way, tells us why 
he thinks that animals do not think, in the February 
number of the Harper's. He writes: “We are too apt 
to speak of the lower animals in terms that we apply 
to our own kind. We can hardly avoid it, but all mod- 
ern comparative psychologists account for all their 
actions without attributing to them any of the higher 
faculties. A certain situation leads to a certain act, not 
because the animal thinks about it as we do and is con- 
scious of its purpose, but because certain sense impres- 
sions give rise to certain impulses, and these impulses 
result in the act. There is no mental process, no mental 
image at all in the matter, any more than there is in a 
man when he instinctively dodges a blow or responds 
to a fine day or to the odors of his dinner. Sense im- 
pressions do it all. We so habitually impute 
thought to animals that we come unconsciously to look 
upon them as possessing this power. We know that 
under similar conditions we think, and therefore we im- 
pute thought to them, but of mental images, concepts, 
processes like our own, they probably have none. In- 
nate or inherited, impulse, which we call instinct or 
internal stimulus, explains most of the actions of the 
animals. An internal stimulus is applied, and the reac- 
tion is quick. Does not man wink, dodge, and sneeze, 
laugh and cry, and do many other things without 
thought or will? To adapt means to an end is an 
act of intelligence, but that intelligence may be inborn 
and instinctive, as in the animals, or it. may be ac- 
quired, and therefore rational, as in man. We know 
that animals do not thiijk in any proper sense as we 
do, or have concepts and ideas, because they have no 
language. Thinking in any proper sense is impossible 
without language; the language is the concept. Our 
ideas are as inseparable from the words as form is 
from substance. We may have impressions, percep- 
tions, emotions, without language, but not ideas. 

“Animals know only things through their senses, and 
this knowledge is restricted to things present in time or 
space. 

“Reflection, or a return upon themselves in thought— 
of this they are not capable.” It is very evident to the 
merest novice in the study of mental philosophy that 
Mr. Burroughs is noadept. He makes definitions wholly 
original. He affirms without supporting evidence. 
And then, too, he affirms that with regard to animals 
lower than man that is true of all, including man. 

For illustration, he says: “Animals know only things 
through their senses,” when, asea matter of fact, mate- 
rial things—and there can be no immateria] things— 
can only be known through what are scientifically called 
the sensory nerves. 

He affirms that animals know only things through 
their senses present in time or space; in other words, 
that they have no memory—a statement entirely con- 
tradicted by multitudinous instances, as cited by emi- 
nent psychologists, such, for instance, as Lewes and 
Romanes. ; 

Again, Mr. Burroughs affirms that thinking in any 
proper sense is impossible without language. He set- 
tles the question between the nominalists and realists 
with this dictum, J should like, with all due deference 
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and modesty, to show that there are plausible reasons 
for doubting his ipse dirvit. As the result of a small 
study of brain phenomena, we have concluded that all 
that we denominate thinking is due to the presence 
of reflected images, retained by the nerves of the brain, 
of outward objects or forces, 

That a word first impinges on the nerves of the brain, 
making there an ineradicable impression. And a word 
is either perceived as sounds or figures of letters. The 
impression remains, and comes before the cognizing ego 
as a congerie of sounds or figures. 

Mr. Burroughs says that thinking is impossible with- 
out language. By language he evidently means words 
composed of alphabetical symbols of sound. We think 
him mistaken. We believe that it is possible for an 
architect to design a cathedral without recalling the 
name of a single constituent necessary for its con- 
struction. We believe that a geometrician is almost 
entirely independent of language in its alphabetical 
sense. 

We believe that the deaf and dumb think entirely 
with the images of sensible phenomena. 

Thinking is not necessarily voluntary @ther, as Mr. 
Burroughs concludes. If so, the great majority of 
human beings do no thinking or very little. Even 
Herbert Spencer's great works were the issues of invol- 
untary action of that brain of his, as he tells us in his 
autobiography. Most of the greatest works, literary 
and otherwise, were the product of human brains act- 
ing without order from the individual will. As the 
stomach produces in digestion blood and bile, as the 
generative organs produce human beings, so experi- 
ence shows to great men their brains produce poems, 
books, temples. How could it be otherwise? 

If a Shakespeare willed a great play, a Milton a great 
poem, it was because these came into their perception 
involuntarily first of all. No man that ever lived has 
willed into existence that which did not first exist. 
There is going on in these skulls of ours a vast deal 
that comes not into our consciousness for the arbitra- 
ment of our judgment and the action of our wills. 

“To adapt means to an end is an act of intelligence, 
but that intelligence may be inborn and instructive, as 
in the animal, or it may be acquired, and therefore 
rational, as in man.” (Burroughs.) 

This is a very unphilosophical remark, we must con- 
fess. 

To adapt means to an end is in man only rational 
because it is acquired, is certainly a very peculiar state- 
ment. 

If an animal adapts means to an end, does the fact 
that this act of intelligence is inborn or acquired make 
it any the less an act of intelligence? How can we deny 
reason, which is the comparing of objects and drawing 
conclusions and forming plans, to the builder of a 
dam, be he a man or beaver? The adapting of means . 
to ends by the spider, by the bird, by the beaver, the 
ant, the ostrich, and most other animals of the brute 
genus displays intelligence, and this is an attribute of 
mind. 

Mr. Burroughs affirms that winking, dodging, snéez- 
ing, laughing, crying, are not thinking in men any 
more than in animals; that they are only the result 
of sense impressions. 

I think it very hard to show that all we think and 
do, from sneezing to preaching, is not the resultant 
issue of sense impressions. “Of mental images like 
our own, animals probably have none.” ( Burroughs.) 

The image of a chair or table must have the same 
appearance on the sense of a fly as on the sense of a 
babe in the cradle. Of course knowledge affects the 
conception formed of a table. A eat sees precisely the 
same image of a chair that I do, and forms a concep- 
tion of it which includes its figure with the use which 
the cat may put it to. Our coneeptions of the chair 
differ, but are they not both conceptions? 

Yes; there is not the slightest doubt to be enter- 
tained that all our consciousness of thought and all 
thought, conscious or otherwise, is the result of the 
brain's activity of all the animal creation, each ani- 
mal, from ant to man, having the sort of machinery 
of mind suited to its conditions and needs. 

FRANCIS WASHBURN, 


Newburg, N. Y., February 23, 1905. 





> 
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A new type of stove, the object of which is the aboli- 
tion of smoke, no matter what fuel is employed, has 
been demonstrated in London. The invention com- 
prises a screen of*tubular fire bricks, made of special 
material built up in the furnace in such a position 
that all the products of the fire pass through the 
screen. The latter quickly becomes incandescent, and 
flashes the gases as they pass through, thus preventing 
the formation of carbon. By the aid of this device, 
coal of the worst description can be burnt in the ordi- 
nary boiler with practically no smoke, and with a 
considerable saving in cost. For the purposes of de- 
monstration, cheap damp coal dust was burned. The 
only result was a light gray cloud at the top of the 
chimney stack, which cleared away in a few seconds, 
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TRANSPORTATION OF MATERIALS BY ELECTRICITY. 
BY A. FPREDERICK OOLLING, 

The displacement of trucking with teams over long, 
circuitous routes by automatic electric equipments is 
one of the methods where the manufacturer is enabled 
to effect large savings, for with a modern telpherage 
system one man now does alone what many men and 
horses have hitherto accomplished, 

The earlier telpherage systems comprised a number 
of buckets or carriers suspended from electric cables, 
and these were conveyed from one point to another by 
means of electric motors that received the energy to 
operate them directly from the supporting conductors 
Usually two lines were provided, an up line and a 
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The purpose of this extensive yet simply operated 
telpherage plant is to convey the cocoa beans and all 
other material used in the output’of the company from 
the railroad storehouse to the new mill. Formerly all 
this raw stock was carted by a number of teams around 
the works by a tortuous route for a long distance, 
necessitated by the nature of the country; it then had 
to be transferred manually to elevators, whence it was 
carried to the third floor of the mill. 

This primitive process not only required time and 
labor, but, what is more to the point, as seen with a 
manufacturer's eye, it was exceedingly expensive. 
Hence the telpherage system under consideration was 
designed and installed to take the load directly from 
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it then turns a ninety-degree curve of 40 foot radius 
and passes along the side of a rocky, precipitous cliff 
at the base of which is a swift-running river. Another 
ninety-degree curve of 20 foot radius is then made 
after passing over the roof of a building, on the 
rocky ledge of the river bank, and thence the track is 
carried across the river, on a splendid steel bridge, 
erected under the most difficult conditions, into the 
third floor of the new mill. 

On the level this portion of the track is supported 
by A bents 35 feet above the ground, resting on con- 
Along the cliffs the supports 
consist of huge vertical posts of Georgia pine, 14 


crete foundations. 


inches square, varying in length from 30 to 40 feet. 




















The Concrete Foundations for the Supports of the Stee) Bridge Which Spans the River. 
Telpher with Full Load about to Pass around the Curve. 





The Line was Built on the Side of a Cliff, in Some Places 50 Feet Above 
The Upright Posts are Supported in Concrete Footings 


the Ground. 


down line, but they were self-acting only to the extent 
of traversing the circuit 

These systems were usually designed for the carry- 
ing of ashes, coal, and earth; but, crude as these ce 
vices were, it was evident that with improvements 
they could be made a hundredfold more useful and 
that by additional appliances to lift and lower the 
carriages they could be adapted to the transportation 
of ali kinds of raw and finished materials. 

In a recent equipment installed at the works of the 
Baker Chocolate Company at Milton, Mass., the mod- 
ern telpherage system has taken on the form of a 
miniature elevated electric railway, and now, instead 
of a suspended cable carrying buckets, we find a struc 
tire substantially built, and on this overhanging tel 
Pher trains are run. 








From the Storehouse, the Telpher Train Crosses the Road, Rounds the Curve, 
Travels along the Bank of the River, then Crosses the River upon 


a Steel Bridge and Enters the Mill. 











Direction or Two 
TRANSPORTATION OF MATERIALS BY ELECTRICITY. 


the top floor of the railroad storehouse and convey 
it by the shortest possible route to the third floor 
of the mill, where the manufacture of cocoa and choco 
late is commenced, and thus the cost of transportation 
of the raw stock is reduced to a minimum. 

The route presents a most difficult example of tel- 
accompanying photo 


pherage engineering, as the 


graphs will indicate As an instance, one section of 
the line was built upon the side of a precipitous cliff 
half-way down, and in some places the track is fifty 
feet above ground; but finally the road was completed 
the distance between the objective points was reduced to 
the last limits, and as far as time and space entered 
into the proposition, they were all but annihilated 
The, only piece of level ground that the track fol- 
lows is for sixty feet beyond the railroad warehouse; 








Detafls of Bridge and Telpherage Machinery. The Capacity is One Ton per Minute in Either 
i i Tons per Minute if the Loads are Carried in Both Directions. 


The foundations of these posts are cut out of the 
slanting side of the solid rock, and they are braced 
by heavy timbers in the shape of a figure 4, these also 
being anchored back in the solid rock. When on2 con- 
siders the extreme length and weight of these poles, 
each of which weighs over a ton and a half, the diffi- 
culty of carrving them along the side of the precipice 
and standing them up on end will be in a measure 
appreciated. 

Another feature was the spanning of a building and 
elevating the track nearly 15 feet over its roof without 
molesting the building in any way. On the slanting 
rock of the river bank the foundation piers which 
support one end of the steel bridge were built up, 
using many tons of concrete. The top of this “ower is 
55 feet above the water, and the distance between the 
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Upper Power House. Iron Bridge Across the Diveria for the Flame. To the Three Brandt Hydraulic Rock Drills, with Which all the Rock- 
Left, a Small Tunnel Leading to the Main Tunnel. Drilling Was Done. 


























A Large Spring of Hot Water in Side Wall, Springs Gushing from Tunnel Walls. A Spring mm Roof Partially Stopped by Boards. 
Difficulties from Flooding Met With in Boring the Simplon Tunnel. 





Entrance to a Gallery on the South Side, Showing Bridge Across the Diveria. Cut in the First Tunnel, 4,500 Yards from the Entrance, 
THE COMPLETION OF THE SIMPLON TUNNEL. 
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tower and the wall of the mill, which rises directly 
up from the water, is 80 feet. This distance is 
spanned by a heavy steel bridge carrying the track 
beneath it. The elevation of the track effectually pre- 
vents it from being blocked by snow in winter, a 
serious impediment always to teams or any surface 
transportation. 

The bags of cocoa, each weighing about 300 pounds, 
are loaded on trucks in the railroad storehouse; each 
truck has a capacity of 2,000 pounds, and when these 
are loaded they are pushed underneath the rail and 
hooks are attached. The operator raises the trucks 
several inches clear of the floor, then starts the tel- 
pher with its load of three trucks of 2,000 pounds 
each, and in three-quarters of a minute the train has 
passed by the precipitous cliff, on across the river, and 
has landed the load of three tons of cocoa beans on 
the third floor of the mill. The trucks are now un- 
hooked from the machine and pushed out of the way 
and three empty ones are hooked on in their stead in 
less than one minute's time and the operator is on his 
way back to the storehouse, where three more loaded 
trucks are awaiting him; in this way no time is lost 
and the entire trip has not taken three minutes, 

The telpher, or electric locomotive in this case, runs 
on top of a single overhead rail and is controlled by 
an operator seated in an inclosed cab, which is sus- 
pended from the telpher directly beneath the truck, 
the combination really forming a little monorail sys- 
tem, The operator has his controller, which is ex- 
actly like an ordinary trolley car controller, at one 
hand, and at the other hand is a powerful brake-wheel 
which applies the brakes simultaneously to the tel- 
pher as well as to all of the trailers which carry the 
trucks suspended beneath them, so that the whole 
train can be stopped within its own length. 

The current is supplied to the telpher through 
trolley wires, being taken off by a trolley pole. The 
total length of the train is 30 feet and the average 
speed. is at the rate of about 700 feet per minute. The 
weight of the machine is 4,600 pounds, and with the 
three Joaded trucks the total moving load on the 
structure is 12,000 pounds suspended from the over- 
head rail. 

This is the system that is eliminating the work of 
man and beast, and which resolves the carrying of 
materials, however fragile, however costly, over long 
and tedious routes, and one telpherman at two dollars 
per day does the work better than five men and twice 
as many horses in the old way. The cost of the power 
consumed by the telpher in running back and forth 
for ten hours does not amount to more than one dollar 
for the day's work. ’ 

Although this is only one of the many plants de- 
signed by the Telpherage Company (there are nearly 
seventy-five in the Eastern States alone), it is typical 
of the high degree of efficiency that has been reached 
in this branch of electrically-operated mechanism. 

ro) oe 
THE COMPLETION OF THE SIMPLON TUNNEL. 
BY CHARLES K. KING. 

The boring of the Simplon tunnel has at last been 
completed, the thin diaphragm of rock that separated 
the two headings having been finally burst through on 
February 24,1905. The success of an enterprise of such 
magnitude marks this as the greatest event in civil en- 
gineering for several years past, during which time the 
work has been progressing quietly with persevering 
energy and patience, while the outside world has in the 
meantime changed with greater ease in its geographical 
and political bearings, suppressed nations and peoples, 
and sacrificed millions of lives at the altars of con- 
quest and lawful depredations, as in the remotest ages 
of barbafism. But the boring of a simple tunnel could 
not, even with all the wealth of a dozen empires, and 
all their terrific armaments of blasting machinery, be 
accomplished faster even to please the rulers of peoples. 
However, the triumph here is quite different, and will 
endure hundreds of years, or time sufficient for empires 
and peoples to change national proprietorship several 
times over 

It is already known that the Simplon tunnel is 19.729 
kilometers, or 124% miles, in length, constructed with 
twin passages, each 1614 feet wide, and separated by a 
distance of 55.7 feet between their axes; that the tunnel 
is straight throughout except for a short curve at 
each of its*ends, in order to join its tracks with the 
outside railroad lines, which have both to follow along 
narrow valleys or gorges (the Rhone valley in Switzer- 
land and the Val Vedro in Italy) and with the aline- 
ments of which the tunnel forms an obtuse angle. The 
grade of the tunnel is, as is known, 2 per 1,090 from the 
Swiss portal and 7 per 1,000 from the Italian portal. 
The summit of the line, 704.3 meters (2,310 feet) alti- 
tude, is reached at 9.572 kilometers (5.944 miles) from 
Brig and is ‘situated in the subsoil of Italy. 

The tunne! will bring not only Geneva and south west- 
ern, or French, Switzerland into closer communication 
with Milan and the Adriatic railways of Italy, but it 
will shorten the distance from Calais to Milan 80 and 
95 miles respectively over the other routes now pass- 


ing through the Gotthard and Mont Cenig tunnels, 
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The new Simplon route will eventually not only be a 
still shorter way to the Adriatic coast from north 
Switzerland (Basel) and from France (Paris) by 
means of other connecting lines yet to be constructed, 
but, most important of all, it will be an express route, 
practically level, which means fast trains and cheap 
freights as compared with the expensive operations of 
traffic over the Gotthard inclines. Had it not been 
for this, the tunnel might have been driven at a much 
higher altitude and at an enormous saving in the cost 
of the work. The Swiss end of the tunnel has an 
altitude of 2,250 feet, and the Italian end 2,076 feet, 
while the tunnel summit is 2,310 feet. 

The practice of boring mountains at as low a level 
as possible is likely to become general in the near fu- 
ture. Already plans have been made for piercing the 
Ligurian Apennines, north of Genova (Italy) with a 
tunnel about 13 miles long, lying at a comparatively 
short distance below the surface, merely for the purpose 
of reducing existing surface gradients and thus facili- 
tating traffic between this port and Milan, the indus- 
trial capital of Italy. The Wildstriibe! in the Bernese 
Alps is, according to present plans, to be bored in or 
der to connect the great international railroad center 
of Basel with the Simplon tunnel, and so effect a great 
saving of distance as compared with the detour now 
made by the present Simplon line via Lausanne and 
Lake Geneva. 

In driving the Simplon tunnel, one of the great diffi- 
culties encountered was the influxes of hot water that 
occurred; first, on the Swiss side, and, later, on the 
Italian side. The spring cut into at the southern end 
of the workings could never have been dealt with from 
the northern side. 

This spring was the most formidable one encounter- 
ed, and yielded 80 liters (20 gallons) of water per 
second at a temperature of 46 deg. C. (114.8 deg. F.). 
It is located at the southernmost fringe of that great 
tract of subterranean water courses which had so much 
retarded, during the previous two years, the progress 
in the northern, or Swiss workings, its exact position 
being at 9.14 kilometers from the southern portal at 
Iselle (Italy). This irruption occurred on September 
6. Previous to this event, the boring in No. 1 main tun- 
nel was calculated to be finished on October 16, 1904— 
had it been possible to maintain the previously-existing 
average of 6 meters per day. Instead, however, all 
work throughout the various constructional sections 
in the main tunnel had to be suspended. To combat 
this inflow, the first step was to enlarge the spring's 
orifice in the tunnel, in order to reduce the velocity of 
its inrush, and then cover up the opening with thick 
lagging boards to keep the water out of the heading, 
these boards serving besides as non-conductors of heat. 
The flow was subsequently led off through a special 
drainage transverse passage between the two tunnels, 
the work of boring which was rushed through, in order 
to enable the hot water to be promptly diverted into 
the main drain in the No. 2 secondary tunnel. This 
passage, about 125 feet to the rear of the hot spring, is 
the forty-fifth from Iselle (at 9.1 kilometers). The ir- 
ruption of this hot-water spring increased the general 
air temperature in tunnel No. 1 to an average of 
35 deg. C. (95 deg. F.) from an average temperature 
previously existing of only 27.8 deg. C. (82.04 deg. F.). 

The ventilating air where delivered at the heading 
face previous to the inflow of this hot water was only 
20.5 deg. C. (68.9 deg. F.), but afterward the temper- 
ature rose to 40 and 45 deg. C. (104 and 113 deg. F.) 
near the springs, though it was reduced to about 28 deg. 
C. (83.48 deg. F.) by means of batteries of cooling 
sprays, the water of which had a temperature oi 16 deg 
C,. (60.8 deg. F.). This cooling water was pumped by 
a centrifugal pump run by hydraulic turbines and by a 
100-horse-power steam engine located in the tunnel, 
the pumps taking their supply from a large spring of 
cold water, which has been canalized in the tunnel 
about three miles farther back, where it occurs in 
cross passage No. 21A at 4.4 kilometers. 

The spring mentioned has a temperature of 12 deg. 
C. (53.6 deg. F.) and a natural pressure at the rock out- 
let of 80 pounds per square inch. It is tapped by a 
253-millimeter (9.96-inch) pipe surrounded with a jack- 
eting of broken charcoal for keeping down its tem- 
perature, and this natural head of the water for a long 
time served all requirements for spraying the atmos- 
phere 

Spraying heads located in each of the rearward 
transverse passages of tunnel No. 1 were used for cool- 
ing the air, and a special plant consisting of long per- 
forated pipes, adjustable to all positions, was used as at 
the Swiss end, for cooling the rock. In encounters with 
new hot springs in the northern or Swiss headings, 
the most efficacious method of preventing the hot water 
seriously raising the temperature of the air was to pro- 
ject a large volume of cold water right into the aper- 
ture from which the hot water issued, thus reducing the 
heat of the inflowing water from the very first. While 
this was going on, the aperture was excavated as rapidly 
as the conditions permitted, in order to reduce the 
velocity of the inrush, which was often such as to 
throw the water to a distance of sixty feet, and some- 
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times cause it to hurl pieces of rock that would occa- 
sionally wound a miner. After enlarging the orifice, 
planks were driven in vertically against the walls, anu 
with other planks lapping their joints, the water was 
shut in and drained off into a deep channel or well 
whence it was pumped to the top of the incline into the 
large channel drain of tunnel No. 2 of the north head- 
ing. 

At the Swiss, or north, end of the tunnel, both head- 
ings were still full of hot water up to the time the 
headings were burst through. No. 1 main tunnel was 
filled for a length of 253 meters (835 feet) and No. 2 
auxiliary tunnel for a length of 2314 meters (77% 
feet), these distances being measured from the iron 
safety-gates which were finally erected across the tun- 
nel in March, 1904, in view of the possible encounter 
with further hot-water springs than those which had 
been met in the autumn of 1903. 

After this time very little advance was made in 
iunnel No. 2, as it received all the water coming from 
the two headings; but No. 1, notwithstanding that the 
atmospheric heat had risen from 23 deg. C. to 31 deg. 
C. (73.4 deg to 87.8 deg. F.) was still driven on 199 
meters (656.7 feet) during the last three months of the 
work and with an average sectional area of 6.1 square 
meters (651 square feet). The progress of boring the 
main tunnel in the month of May was exceptionally 
good, varying from 2.20 meters (7.21 feet) to as much 
as 5 meters (16.4 feet) per day and averaging alto- 
gether 34, meters (10.66 feet) daily. In the last 200 
meters (660 feet) the rocks traversed were exclusively 
of silicious and micaceous crystalline limestone, of gray 
and gray-white colcr, with seams tending uniformly 
north to wesi from 15 deg. to 20 deg., the stratifications 
occurring in regular layers up to the last 90 meters, 
whence they were tumbled and broken and accompanied 
by secretions of calcite. Across the strata west to east 
were fissures which coincided with the great infiltra- 
tions of hot water. 

Another of these was cut into at advance point 
10.376 kilometers. It yielded 35 liters (9% gallons) 
of water per second at a temperature of 44 deg. C. 
(111.2 deg. F.). At this time (May 18) the hydraulic 
power for the pumps was found insufficient to deal 
any longer with all the infiltrations, including also the 
large quantity of cold water forced into the heading for 
indispensable cooling purposes. Hence an order was 
given to shut the flood gates. In order to reduce the 
pressure, discharge pipes were placed in these doors, 
through which there was a considerable flow of water 
At the north portal this amounted to 146 liters (51% 
gallons) per second. 

The chances of success at the southern side®of the 
buring were much greater, for there the whole grade of 
the tunnel throughout (of 7 per 1,000) rendered drain- 
age pumping unnecessary, and the lesser temperature of 
the rock, which prevailed up to September 6 last in 
the Italian headings, enabled the refrigerating water 
to be brought to the front without the difficulty and 
need for voluminous non-conducting jackets for the 
pipe lines, such as were obligatory at the north end of 
the tunnel for two years past, and, more recently, in 
the Italian workings. 

From this end the work was followed regularly with 
an average advancement of about five meters per day. 
Apart from the important springs met at 4.5 kilometers 
from the Iselle entrance, the springs of water were small 
and did not seem to form any great obstacle to work. 
The 6th of September the head of the main southern 
gallery was 9,110 meters from the southern entrance 
at Iselle and there were only 244 meters more to be tun- 
neled in order to reach the abandoned north tunnel. 
At 10 A. M. there appeared in the calcareous schists 
being traversed a spring supplying 100 liters (26.41 
gallons) per second, and whose temperature was 45 
deg. C. (113 deg. F.). The temperature of the rock 
was 42.5 deg. C. (108.5 deg. F.). The work had to be 
stopped, and a transverse tunnel connecting the two 
tunnels was then constructed, so as to allow the hot 
water to flow out through the main tunnel by means 
of a lateral canal along the walls of this tunnel. The 
flow of this hot sprins was then concentrated at a sin- 
gle point. 

In order to diminish the temperature, which 
stopped the men from working, the tunnel was cooled 
with jets of cold water. After the two parallel south 
tunnels had been connected at this point, a delay of 
three months sufficed to achieve the work of enlarge- 
ment. When this was accomplished, the heading was 
pushed forward with all possible speed, with the re- 
sult that the juncture of the south and north tunnels 
was finally accomplished on February 24, and the great 
volume of water accumulated in the headings of the 
north tunnels was tapped, and allowed to flow down 
through the south tunnel into the Diveria River. To 
accomplish this result has taken six and one-half years 
and the expenditure of $15,700,000. The best rate of ad- 
vance of a single heading was 500 to 700 feet per month 
in dense granite rock. A more detailed illustrated de- 
scription of how the tunnels were bored, and how the 
many difficulties met were overcome, will be published 
shortly in the SUPPLEMENT, 
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PORT ARTHUR AFTER THE CAPITULATION. 


In our issue of January 14 we told the story of the 
bombardment of Port Arthur and the sinking of the 
Port Arthur fleet, as seen from the standpoint of the 
Japanese mortar batteries, which were one of the 


main instruments in bringing about the final capitula- 
tion. We gave illustrations of several of these bat- 
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circle of forts that for so many months served to hold 
the enemy at bay. One of our views shows the sunken 
wreck of the “Peresviet,” one of the best-known, and 
certainly one of the handsomest of the Russian battle- 
ships. This vessel, which is of 12,674 tons displace- 
ment, was a sister to the “Osliabia,” which now forms 
part of the Baltic fleet under Admiral Rojestvensky. 
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one of two vessels that were bulit especially for 
the purpose of laying mines. She was a vessel of 
2,500 tons and a speed of 18 knots, carrying a light 
armament of five 12-pounder guns. She was con- 
structed with large ports through her stern, out of 
which she could run submarine mines by means of an 
overhead trolley, that could be extended through the 




















Battleship “ Peresviet,” Sunk in 


the Inner Harbor. 


Torpedo Transport “Amur,” Sunk at the Docks. 
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teries, and a description of the mounting and work- 
ing of the mortars, and the method by which, as the 
result of the capture of 203-Meter Hill, the Japanese 
were able, by observing the fall of the shells, to direct 
the high-angle fire. In the present issue we present 
& series of most interesting views, showing the work 
of this bombardment as viewed from within the great 


Seacoast Mortar, Protected by Sandbag Emplacement. 


PORT ARTHUR AFTER THE CAPITULATION. 


She was launched in 1898, and carried four 10-inch and 
eleven 6-inch guns, besides a score of 3-inch rapid 
firers. She had two submerged and four above-water 
torpedo tubes, and is credited as having made on trial 
a speed of over 19 knots. A sister ship, the “Pobieda,” 
also lies sunken within Port Arthur harbor. Another 
nf onr photographs shows the torpedo transport “Amur,” 


Three-Inch Field Gun Wrecked by Shell Fire, 


ports. As soon as the mines were clear of the ship, 
they were dropped, one after the other, until a long 
line of them was laid across any desired channel. It 
will be remembered that this vessel ran out and 
laid the mines, ten miles off shore, by which the bat- 
tleship “Hatsuse” was lost, as described in our previous 
issue, At the opening of the war there were two vessels 
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of this type at Port Arthur; but soon after the opening 
of the blockade, the sister ship “Yenesei” either struck 
a mine or was blown up by the premature explosion of 
one of her own mines. The “Amur,” however, was 
more successful, and, indeed, she struck the most seri- 
ous blow of the whole war in the sinking of the 15,000 
ton “Hatsuse,” which was one of the finest and most 
modern of the Japanese warships 

When it became evident to the Russians that Port 
Arthur was doomed, they sank such of the ships as 
had not been destroyed by the Japanese mortar bat 
teries, and with a view to rendering the docks and slips 
useless, they sank the “Amur” and other ships, inside 
the dock or at the slips and blew up the dock caisson. 
One of our photdgraphs shows the “Amur” sunk and 
lying heeled over on her starboard side. The work of 
the explosives is distinctly visible on her bridge and 
decks, marking the havoc either of the Japanese shells 
or of charges of high explosive used by the Russians to 
render the ship impossible of salvage 

Subsequently te the surrender of Port Arthur, Gen 
Stoesse! has referred more than once to the terrific 
effect of the ll-inch high-explosive shells He states 
that it was quite impossible to find any protection 
against these, the bomb-proofs and the heaviest para- 
pets and emplacements being utterly wrecked by 
their explosion. To be convinced of this, it is only 
necessary to look at some of the photographs taken in 
the forts and at various gun positions, after the capitu 
lation. It will be noticed that not only are the guns 
dismounted and the carriages blown to pieces, but the 
very earthworks and massive concrete foundations and 
parapets have been blown up, torn apart, and scattered 
in a perfect chaos of wreckage. This is particularly 
noticeable in the photograph showing an empty gun 
carriage In this case the shell hole by which the 
projectile entered is distinctly visible in the steel plat 
ing, and evidently, as it burst beneath the gun, it lifted 
the massive piece entirely from its trunnions, and threw 
it so far as to be out of range of the camera. Other 
views show some of the heavy ordnance, probably 
10-inch of the Krupp pattern, Port Arthur containing 
a large number of guns from the Krupp works. One 
of these is apparently a howitzer, and the other a mor 
tar for high-angle fire, of the same general type as that 
used by the Japanese. It will be noticed that a free 
use was made of sandbags in building emplacements 
and shelter for the gun positions. It must be admitted 
that the havoc shown in these illustrations appears to 
verify the most dramatic descriptions that have reached 
us from the various correspondents who have visited 
Port Arthur since its surrender 

a Oe em 
A NEW TYPE OF RAIL JOINT. 

In the accompanying engraving we illustrate a rail 
joint designed to connect the abutting extremities of 
two rails without the use of bolts or nuts. The device 
comprises two jaw members adapted to be fitted on to 
the rails, and a clamp for drawing and securing these 
members together. The latter are each formed with 
a body portion, from the top of which flanges project 
upward, closing over the base of the rail, as indicated 
The body portions are provided 


in the cross section 
with projections arranged to interlock when the mem 
bers are drawn together. The clamp consists of a 
plate bent to U-shape, and adapted to be fitted over the 
hody portions of the two jaw members 
the open end of the clamp are two shafts, each formed 
The ends of these shafts are 


Mounted in 


with an eccentric swell 

















A NEW TYPE OF RAIL JOINT. 


squared, so that they may be rotated by the applica 
tion of a wrench, when the cam swells will press the 
jaw members firmly together. To prevent creeping of 
the rails, bolts may be passed through the flanges of 
the jaw members and the rail webs; but the joint 
proper, it will be observed, is made without the use of 
bolts, screws, OF wedges, and can be very quickly con- 
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nected or disconnected by means of a wrench. The 
body portions of the jaw members make a very solid 
support for the ends of the rails, thus doing away with 
the pounding and wear common to all railways in 
which no metal supports are provided for the joints 
A patent on this rail joint has recently been granted 
to the inventor, Mr. William J. Forsythe, of Teotillan 
del Camino, Oaxaca, Mexico. 
IMPROVED BACKING HARNESS FOR TEAMS. 

There are some inventions which at the very first 
sight excite surprise that the older forms which they 
displace should not have been abandoned long ago. 
The improved backing harness shown in the accom- 
panying engraving, which has been patented by Mr. T. 

















IMPROVED BACKING HARNESS FOR TEAMS. 
H. Brigg, 3 Park Grove, Shipley, England, represents 
a very successful attempt to get rid of the serious dis- 
advantages attending the old method of harnessing a 
team by a strap, running diagonally from the collar 
to the end of the pole—a method which, because of its 
unscientific and clumsy features, should have been abol- 
ished long ago In moving any object either by push- 
ing or pulling, if we wish to utilize the power to its 
full effect, it must be applied in the line in which the 
object is to be moved Moreover, if the power be ap- 
plied obliquely to the line of motion, there will be a 
loss of power proportional to the angle thus formed 
between the line of motion and the direction in which 
the power is applied. In the old method of harnessing, 
the obliquity of the pole strap to the pole renders it 
necessary for the horses, in backing to a curb, or in 
retarding a heavy load on a down grade, to throw their 
bodies well away from the pole. This is a bad ar- 
rangement for two reasons First, that the team is 
not pulling in the direction in which the load is to be 
moved or retarded, and therefore a certain percentage 
of their energy is wasted; and, secondly, the outside 
forelegs and the outside shoulder muscles of the team 
are subjected to twisting strains that are injurious to 
the horse and prevent him from using his strength to 
the best effect. The backing harness herewith illus- 
trated effectually remedies these two defects of the old 
The pull in backing is directly parallel with 
the pole; it is therefore no longer necessary for the 
team to throw themselves away from the pole, and they 


system 


are enabled to exert their power in a natural position, 
in the proper direction, and therefore to the best effect 

The device consists of a pair of strong pivotal arms, 
which are attached to a clamp bolted above the pole a 
Attached to their 


outer ends are two lengths of chain or two straps, one 


short distance from its outer end 


of which is connected to an eye-piece attached at the 
forward end of and beneath the pole, and t*e other to 
the ring of the horse's collar. When the horses are 
pulling forward these arms hang loosely, and there 
fore will not strike the horses’ heads when the pole is 
When the 


horses begin to back, the arms swing upward until the 


jerked sharply upward on uneven roads. 


forward lateral chains are taut, and each horse is 
thereby enabled to exert a direct pull parallel with the 
pole’ The device has been applied with equal success to 
light pleasure vehicles and heavy commercial convey- 
ances such as trucks, wagons, and drays. 

. 





Marcu 18, 1905. 


A Huckleberry Growing 165 Feet in the Air, 

At Brookdale, Santa Cruz County, California, a fine 
but shallow-rooted specimen of the Sequoia, or Cali- 
fornia redwood, was blown over in a recent storm. 
The tree is estimated to be over 330 years old, measures 
175 feet from butt to tip, and 60 feet in circumference. 
Ten feet from the top of the tree, and at a distance of 
165 feet from the ground, was found a hole somewhat 
less than 2 feet deep. It had once been the nest of a 
In this hole had grown a sturdy, three- 
Its roots, extend- 


wood pecker 
stalked huckleberry bush, 2 feet tall 
ing 6 feet into the heart of the tree, had absorbed the 
sap of the redwood. Decay had set into the tree, but 
the huckleberry had flourished, flowered, and borne 
fruit. The common theory is that the huckleberry 
seed had clung to the moist side of a tan-oak acorn, 
and was thus carried by the woodpecker to his nest. 
it is evident from the gnarled, woody stalks that the 
bush is many years old. The shrub has been topped 
and transplanted to the native soil of its species, but 
it has sickened and is already shedding its leaves, 

—__—_-- — -o a 

To Prevent Ralls from Spreading, 

An ingenious device, the scope of which is to prevent 
at- 
mospheric heat, and thereby eliminate accidents at- 
tributable to this cause, has been designed by Mr. G 
W. North, traffic manager of the North Wales Narrow 
Gage Railway. The contrivance comprises a flat iron 
bar which is attached over the ties but under the 
inetals. There are two iron struts fitting outside the 
rails and under the shoulder forged on the bar. The 
struts are at an angle, and constructed so as to fit the 
bottom outside flange of the rail. Inside the rails 
there is a clip piece of wrought iron fitting closely 
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railroad metals spreading under the influence of 


over the inner side flanges, having struts on both inner 
and outer rails, so that on any curve the railroad can- 
not spread outward or the gage become altered. The 
danger on railways, especially on curves, is the ten- 
dency of the rails to spread at the head, thus widening 
the distance between the rails, and unless constant vigi- 
lance is maintained at such points, a derailment is 
bound to occur sooner or later. 
——-— ~+ @ee - — = 
REAMER FOR ENLARGING BLAST HOLES. 

In mining operations, where holes are bored for the 
purpose of blasting, some of the efficiency of the blast 
is lost by the escape of gases at the time of the explo- 
sion, through the opening leading to the surface. It 
has been sought to overcome this difficulty by enlarg- 
ing the bore of the hole at the bottom where the ex- 
plosion takes place, so as to afford a relatively re- 
stricted outlet, which conduces to a more complete in- 
closure of the gases generated. The accompanying 
engraving illustrates a reamer, which may be attached 
to the ordinary drill for thus enlarging the hole. The 
device consists of two cutting blades or bits pivotally 
mounted in a frame, which is provided with a socket 
for the reception of the end of the drill, to which it is 
secured by screws. The bits are of approximately tri- 
angular shape, terminating in sharp points at their 
In practice a hole is first drilled 
These drills are usually formed 


outer extremities. 
with a common drill 
with oppositely-disposed separated points, which form 
a conical base or nipple at the bottom of the opening. 
When the reamer is applied to the drill, the bits press- 
ing against the conical base are forced outward, so 
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REAMER FOR ENLARGING BLAST HOLES. 


that in their rotation they will form an enlarged 
chamber, as indicated in the illustration. When tne 
chamber has been reamed out to a sufficient depth, the 
drill and reamer may be readily withdrawn, for the 
bits will return to their normal folded position. Mr. 
Henry C. Bramer, of Cheswick, Penn., is the inventor 
of this novel reamer. 
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RECENTLY PATENTED INVENTIONS, 
Of Interest to Farmers. 

RAKE-TOOTH CLIP.—L. L. Lautner and O. 
A. Jones, Traverse City, Mich. In the present 
patent the invention relates to improvements 
in clips or caps for securing the teeth to the 
angle-head of a horse hay-rake, the object being 
to provide a clip or cap with which either a 
right or left hand tooth may be engaged—that 
is, a tooth having its end turned either te the 
right or to the left. The clip of these inven- 
tors may be used at both sides of the center. 

GLEANING ATTACHMENT FOR THRESH- 
ING-MACHINES.—J. Heaz.ert, Glasston, N, D. 
This inventor’s purpose is to provide an at- 
tachment to portable threshing-machines, which 
attachment gleans or gathers the grain lying 
on the ground or in bundles while the machine 
travels forward through the field, the machine 
to which the attachment is applied threshing 
the grain in the ordinary way, thus rendering 
it unnecessary to gather the grain by means of 
teams and wagons and conveying the grain to 
the threshing-machine stationary at a fixed 
point. 

DRAFT-EQUALIZER.—W. L. G. ScHNEIDER 
and F. J. Ema, Pickrell, Neb. The aim of the 
invention is to provide novel details of con- 
struction for an equalizing draft force produced 
by four draft-animals when attached to a 
gang-plow or other subsoil-plow, so that both 
pairs of draft-animals will pull alike and the 
plow be under control for effective work. 

FEED-REGULATOR FOR THRESHING-MA- 
CHINES,.—A. G. Critrcurre cp, Rosalia, Wash. 
In this invention the principal object is the pro- 
vision of means for preventing too large a quan- 
tity of material being fed into the machine 
irrespective of the amount placed upon the feed 
ing device itself. The invention is applicable 
to all kinds of threshing-machines and to other 
machines of a similar character. A great ad 
vantage consists in the amount of material 
fed to the machine being regulated when de 
sired without stopping any of the parts. 


Of General Interest, 

OIL-WELL SYSTEM.—F. J. Moser, Kane, 
Pa. A number of separate wells are connected 
together, each well being provided with a local 
autematie valve mechanism, the arrangement 
being such that one of the wells is flowed, then 
action at that well ceases and another is flowed, 
the several wells thus acting in succession, 
The gas or other aeriform body used in flowing 
may be withdrawn from the system of pipes 
and used again. The arrangement also tends 
to prevent excessive corrosion of the pipes. 

BOTTLE-SEAL.—C. Inout, New York,’ N 
Y. This invention has reference to a means 
for sealing bottles and for enabling persons 
readily to observe that the original closure has 
been broken. When the bottle is first filled 
with the genuine goods it may be sealed by 
the bottler in a peculiar manner and when 
this seal is once broken and the contents of 
the bottle decanted persons will be warned 
against subsequent attempts to impose fraudu- 
lent goods upon them. 

BOOK.—J. E. Urstong, Nashua, N. Hl. In 
this case the invention relates to an improve- 
ment in that class of books in which the leaves 
are removable from the covers of the same, 
and in which provision is made for holding 


separate sheets in one of the covers and which | 


may be readily removed for filing away. The 
holder is particularly adapted for use in connec 
tion with a system of keeping ice-accounts of 
drivers’ routes, as the loose sheets, ruled and 
printed for that purpose, are to be taken out 
each day and filed away for future use. The 
bound leaves with names and addresses will 
remain in the holder or book the entire season. 


CHESS OR DRAUGHTS BOARD AND 


‘CHESS OR DRAUGHTS MAN.—A. W. P. 


Livesty, 40 Bennett Park, Blackheath, Kent, 
England. The object in view in this inven 
tion is the provision of chess and draughts 
boards so manufactured that they can be 
doubled up or closed at any moment with the 
men standing in any position in which they 
may happen to be, so that in the case of an 
interrupted game the board can be reopened 
with all the men standing in the same position 
which they were in when the board was closed 

UNLOCKING DEVICE FOR SHUTTERS. 
A. Ensor, Jersey City, N. J. The aim of this 
inventor is to provide an unlocking device for 
iron shutters of factory, warehouse, storage 
house, and other buildings windows arranged 
in case of a fire within a building to give 
an alarm and to bring the controlling device 
for the shutter-lock within reach of the fire 
men or other authorized persons to permit 
such persons to readily unlock and open the 
shutters from the outside to gain convenient 
access to the source of the fire whenever it is 
deemed necessary. 

SUN-DIAL.—S. M. CLarke, New York, N. Y¥ 
This inventor's purpose is the provision of a 
device simply and easily constructed, while at 
the same time accurate and neat in appearance. 
The dial ts Intended for indoor use, as upor 
a window sill, and is preferably constructed «i 
thin but stiff paper, and all portions except 
the translucent belt are preferably colored 
black, so as to prevent the passage of light 
except through the slot or opening. 

SEALING AND LABELING CAP FOR 
PRESERVE-JARS.—Manion L. Curran, Ver 
montville, Mich. In this instance the improve- 





convenient cap for sealing the tops of preserve- 
jars, jelly-glasses, and similar receptacles to 
exclude air, dust, and insects, and which is 
also so constructed as to be universally ap- 
plicable as a label to indicate the contents of 
the receptacles. 

STILT.—-W. J. Tunneuty, New Orleans, La. 
In the present patent the invention relates to 
improvements in walking-stilts, an object of the 
inventor being to provide a stilt with a foot- 
block so arranged as to be adjusted along the 
stilt-staff for any desired height and rigidly 
held as adjusted. 

COMBINED TWEEZERS AND BLACK- 
HEAD-EXTRACTOR.—F. J. Boerum, New 
York, N. ¥Y. Combined with the tweezers are 
means for expressing blackheads and the like 
from the pores of the skin; and the aim of 
the inventor is to provide an improved form of 
tweezers of very simple construction, having 
associated therewith a small tube open at one 
or both ends, by means cf which pressure may 
be applied around a pore to force small 
masses of inspissated secretion out of the pores, 


Household Utilities, 

RACK,—C. Bernuarp, Canal Dover, Ohlo. 
Mr. Bernhard’s invention relates to racks, and 
more particularly to those adapted for the dry- 
ing of clothes and like domestic purposes. It 
has for its principal object the provision of 
such a device which may be folded into com- 
pact form. The rack, while presenting all the 
advantages of the ordinary clothes-horse and 
without sacrificing lightness of construction, 
may be readily clesed into a small compass for 
storage and quickly set up for use. 

SHUUTTER-WORKER.-DeW. M. Conger, 
Statesville, N. C. Mr. Coiner’s intention is to 
provide a novel construction whereby a 
sprocket-chain may be utilized for opening and 
closing the shutters, the shutters may be sup- 
ported in such manner that they may be read- 
ily operated and may be removed from the 
operating or working devices at will, and by 
which the sprocket-chain may be tightened up 
whenever desired. 

SASH-LOCK.—I. G. Frencu, Orange, Mass. 
In the present patent the invention has refer- 
ence to a window-sash lock adapted to be ap- 
plied to the meeting-rails of the sashes and of 
such a construction that it will automatically 
lock the sashes as they are moved into a closed 
position. In the operation of the device an ad- 
vantage lies in means that prevent a relatively 
sidewise movement of the sashes and the rat- 
tling noise incident thereto. 

CURTAIN-POLE.J. Kropser, New York, N. 
Y. ‘The invention refers to curtain-poles, cur 
tain-rods, and like fixtures; and its object is 
to provide a fastening means for conveniently 
and removably attaching a knob to the end of 
such fixture and to reinforce the knob to allow 
of fitting knobs to different-sized poles or rods. 

SIFTER. — H. K. Benpver, Weehawken 
Heights, N. J. The purpose of this inventor is 
to provide a construction which will be dust- 
proof, ard wherein the receptacle for the 
material may be operated without any escape 
of dust at the opening in the casing through 
which the operating medium for the said re- 
ceptacle extends, and wherein all the operative 
parts of the receptacle may be removed in or- 
der that only the body of the sifter containing 
the dust may be conveyed to the dumping- 
ground or to a reservoir and contents conye- 
niently emptied. 

Machines and Mechanical Devices, 

CONVEYER AND DISTRIBUTER.—J. W. 
STEVENS, Trenton, N. J. In this case the im 
provement relates to an apparatus intended 
particularly for handling concrete, but useful 
in connection with various other materials. It 
comprises, generally speaking, a boom on which 
is arranged a conveyer, and mechanism for 
automatically swinging and raising the boom, 
so as to deposit the material handled by the 
conveyer at any desired point within the range 
of the machine. 

MEAT-CUTTER.—A. W. Jounson, New 
Brunswick, N. J. This inventor provides a 
knife-blade quickly sharpened and mounted for 
movement tu avold rubbing or wearing against 
the cheeks or end of the bed; provides means 
for guiding knife-frame and for adjusting it to 
the end that the knife cuts slices of meat of 
required thickness ; provides means for arrest 
«ng the swing of knife-frame with minimum jar 
and shock on machine, as well as to reduce 
wear on co-operating parts of the bumpers; 
provides an improved form of bed by which the 
charge of meat is prevented from slipping out 
while being cut; produces a new style of fol- 
lower, which can not be lifted accidentally out 
of operative position, and provides means for 
clamping adjustable meat-claw to the follower. 


MASSAGE-MACHINE. — May CHAFFIN, 
Hiuntington, W. Va. In this instance the in 
vention is in the nature of a novel massage 
machine for applying a vibratory or frictional 
massage to various parts of the body and also 
for cleaning the teeth, and which device is so 
constructed as to be capable of easy attach- 
ment to and operation by the ordinary family 
sewing-machine. 

LEMON-SQUEEZER.—P. McGratu, Hibbing, 
Minn. In the squeezer devised by this in 
ventor, a pinion on a handled shaft operates 
two racks in opposite directions, one of which 
carries a cup for receiving the lemon and the 
other a cover for the cup and plunger. When 





ment is in the nature of a simple, cheap, and|jthe cup and plunger are moved toward each 


other the lemon is squeezed and the juice finds 
outlet through grooves in a removable plug In 
the cup bottom, to a tumbler held beneath the 


cup. 





Prime Movers and Their Accessories, 

BOILER-FLUE CLEANER.—F. W. Jackson, 
Needles, Cal, Mr. Jackson's Invention relates 
to an improvement ‘n cleaners for boller-flues 
which while susceptible of general use in con- 
nection with boiler-flues is particularly ap- 
plicable In oll-burning locomotives. In funnels 
in general use and in cleaners of this type the 
sand frequently goes all in a lump, and when 
the exhaust from the engine is Tight a large 
part of the sand falls in front of the oll-burner, 
generally set very low, and this sand im- 
mediately forms into heavy carbon. The in 
ventor overcomes these objections by feeding 
and xnixing atimospheric air with the sand as 
it is drawn from the funnel. 

BOILER-CLEANER.-—F. D. McMiLLan, At 
lanta, Ga. In this patent the invention is an 
improvement in devices for use in cleaning 
steam-boilers or other closed receptacles and by 
which to blow out any accumulations of mud 
or other semisolid matter from the various parts 
of the boiler and to make it possible to reach 
corners and all other points in the boller by 
water or other liquid, sand, paints, dust, air, or 
other fluids as may be desired. 

ROTARY ENGINE.—C. F. Utnicn, New Ha- 
ven, Conn. In the present patent the invention 
has reference to improvements in rotary en- 
gines, the inventor’s object being the provision 
of a. motor of this character of comparatively 
simple and inexpensive construction and by 
means of which the motive agent, such as 
steam, will be economically used. 





Rallways and Their Accessories, 

STAKE AND STAKE-HOLDER.—C. W. 
SmirH, Makaweli, Kauai, Hawali. The inven- 
tion pertains to improvements In stakes and 
stake-holders, particularly for use on sugar- 
cane cars, but adapted for use on other vehicles, 
the object being to provide a detachable stake 
and holder that cannot be destroyed by fire or 
easily lost and that is not liable to be stolen, 
thus providing a much more economical device 
than the usual wooden stakes which are often 
left in the field and destroyed with burning 
trash or stolen and used as fire-wood. 

OILING DEVICE.—W. A. Hurr, New York, 
N. Y. Mr. Huff's invention pertains to a de- 
vice for oiling bearings, and while it is es- 
recially applicable to the oiling of car-axle 
bearings it is capable of use upon any other 
kind of a bearing. The object of his improve- 
ment is to provide for a ready and continuous 
flow of oll from a pool of oll to a bearing. 
For this purpose the inventor makes use of 
centrifugal force. 

DEVICE FOR CHANGING RAILS /AY 
STOCK-CARS FROM SINGLE DECK TO 
DOUBLE DECK, AND VICE VERSA.—IHI. C. 
Carson, Cheviot, Ohio. The favention is an 
improvement in stock-cars, be ig In the nature 
of devices whereby the car may be readily 
changed from single deck to double deck, and 
vice versa; and an object Is to provide im 
provements in construction of the stock-cars 
whereby a removable second floor or deck may 
be employed in a railway stock-car above the 
ordinary floor and which shall be practical, 
durable, strong, and cheap, and will operate 
to make the car so constructed safer and 
stronger with the improved devices than it 
would be if the same were omitted. 


Pertaining to Vehicles, 

VELOCIPEDE,..-F. M. THompson, East 
Liverpool, Ohio. This tmprovement is in ve 
locipedes, being in the nature of a combination, 
with a carriage in the form of a sulky, of the 
figure of an Imitation horse, having legs con 
nected with the propelling devices of the car 
riage in such manner as to be operated as the 


carriage is propelied, and the legs being so | 


formed as to simulate the action of a horse 

CUSHION-TIRE-ATTACHING MEANS 
Many E. Brooke, Denver, Col. The invention 
is an improvement In that form of composite 
tire for bicycles, automobiles, and the like, 
which consists of an inner member and an out 
r inclosing member, and means connected with 
the latter for holding both duly engaged and 
secured to the wheel-rim. Certain improve 
ments are devised in the construction and ar 
rangement of parts, whereby a stronger and 
more durable composition tire is produced and 
securely attached to the wheel rim. 

TIRE.—C. Mitie:, Binghamton, N. Y. The 
inventor devises means for securing the casing 
and core to rim of wheel retaining the cush- 
joning effect of the tire and yet preventing 
creeping and movements tending to displace 
or disturb proper position of tire on the rim. 
He attains this by employing, in addition to 
usual side clamps, an interior clamping de 
vice, which coacts with side clamps in holding 
the casing and elastic core. Preferably the 
clamping device comprises two strips of wood 
or other material which bear on sides of a 
longitudinal rib on the core and between sides 
of casing, said parts being pressed laterally to 
gether by side clamps and strips drawn in 
against the rim by radial fastenings passing 
therethrough. 

Nore.--Coplies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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READ THIS COLUMN 


thei mu every case 
oanby ea to give the number of the inquiry. 


MUNN & ©0, 





Marine Iron Works. Chicago. Catalogue free. 
Inquiry Neo. 6607 .—For the makers of a fruit can 
older and opener. 


For logging engines. J.8. Mundy, Newark, N. J. 
1 iry Ne. For makers of U 
for burning is, See similar rs olin ve places 
or grates, for beating purposes. 
“U. 8." Metal Polish. Indianapolis. Samples free. 


Inguir ~For a mone for 
oranae 4 Bas slices and ee ha tame from the the 
peel ay Be ~—— removing, aft 
cuttin 
aatilinay? Metals, Harrington & King Perforating 
Co., Chicago. 
Inquiry No. 6610,—Wanted, add of manufac- 
eurene or tmaporters of some new ad ng specialty. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., 
Chagrin Falls, O, 
=a Set Po ea my gen tg Ay 
rin two a, & uo 
Pinon teamed rouah Solored gianen, become 
scopic views 
Adding. sR and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 
inquiry No. 6612,.—Wanted, address of manufac- 
facturer or im er of Hthographed, varnished ‘oh. 
ment, tranaparams calendars tnd sho ow cards. oo 
Sawmi!l machinery and outfite manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 661%,—For dealers in photoptaphe or 
fac-similes of pr P in Pp 

Special Machinery to order, manufactering, mietal 
stampings. etc., Brickner Machine Co., Tiffin, Ohio, 

Inquiry Ne. bgt For makers of an electrical 
carpet beater, or an for ating carpets. 

The celebrated “ Hornsby-Akroya” Patent Safety (1! 
Kugine is built by the De La Vergne Machine Compar.y, 

Foot of Kast 128th Street, New York. 

Inquiry No, 6615.—For partiés to manufacture 
omatt apical and small flat springs to order. 

In buying or selling patents money may be sared 
and Ume gained by writing Chas, A. Scott, 719 Matud 
Life Building, Buffalo, New York. 

Inquiry No. eet.) For parties to manefacture 
dies and small sheet metal parts. 

We manufacture tron and steel forgings, from twenty 
pounds to twenty-five tous. Crank shafts of all varie- 
ties. Erie Forge rege Ene, Pa. 


. 17.— hi for ht 
pleestey, ite. 6617 .— pa 4 ei od 
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lI haveevery facility for manufacturing and market- 
ing hardware and housefurnishing speciaities, Wm. 
MeDonald, 19 East Main 8t., Rochester, N, ¥. 

Inquiry No. 661%8.--Por maoufactovers of wa- 
chinery for making shutties as are used in cotton milix, 

Sheet metal, any kind, cut, formed any shape. Die 
making, wire forming, embo-sing, letterinc, stamping, 
punching. Metal Stamping Co,, Niagara Falla, N Y. 

Tvquiry Ne. 6619.-—Wanted, a machine for mak- 
ing single-ldup hay bale ties, 

The SCIENTIFIC AMERICAN SUPPLEMENT Is publish- 
ing @ practical senes of Wlustrated articles on experi- 
mental electro-chenistry by N. Monroe Hopkina. 

Inquiry No. 66:20.—Wanted, addresses of dealers 
in canning machiuery. 

General Utilities Company, 00-2 Liberty Street, N. Y., 
offers unusual facilities for placing inventions and de- 
vices of merit before the public. Correspondence in- 
vited. 

uiry Ne. 6621.—For manofacturers of a 
oil otc or extract ting oil trom raisinseed or olive pomace. 

We manufacture gasoline motor and high-grade mv 
chinery, castings best quality gray iron. Setect » | 
terns, and let us quote prices. Frontier Iron Wurke, 
Buffalo, N. Y. 

Inquiry Ne. 6622.—For makers of ice cream ma 
chines OLS or more gallons’ capacity. 

WANTED.—Colonial silverware. Any one Wishing wo 
sell any authentic silver made in this country during 
3 eighteenth century, please communicate with C. A, 

. Box 774, New York. 

" ae Ne. 6623.-—For the manufacturers of the 
Brown Cochran Carbonic lce Machine. 

VALUABLE PATENT FOR SALE.—An indispensable 
article for women. Has large demand in all department 
stores, Patent No, 774,191. Address Acme Hygienic 
Co., LR West th Street, New York, 

Inquiry No, 66:24.—For manufacturers of mae 
chines { r desiceating cocoanut. and other necessury 
machinery fur a cocoanat plant, as slicing, shreadiug, 
erating, etc, 

Manufacturers of patent articies, dies, metal stamps 
ing, screw machine work, hardware speciaities, machi - 
ery and tools. Quadriga Manufacturing Company, & 
South Canal Street, Chicago. 

Inquiry No. 6625.—"or makers of paper tape 
such as used in st. ck machines, telegraph instruments 
etc. 

Briquetting of coal, peat, sawdust, ores or any waste, 
Artificial fuel machinery. $3 per H. P, per year from 
peat. Fuel, $1 per ton, Descriptive cireular free, Julius 
Kordollo, Kingsbridge. New York City. 

airy No. 6626,—Wanied, a machine for per- 
ailng pianola music rolls. 

Space with power. heat. light and machinery, ifue- 
sired, ma large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. #7, Providence, R. L 

iry No. 6027.-—For makers of marine engines 
yy ® to 800 single, compound and triple explu- 
sion. 

You can rent a well equipped private laboratory by 
duy, week ct month from Kiectrical Testing Laber- 
atories. 548 Kast Sth Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inquiry No. 6628.—Wanted, a machine for eut 
ting Out envelopes. 

WANTED.—Articles to manufacture requiring heavy 
iron casting, where little or no machine work 1 involv- 
ed. Will purchase or manufacture under royalty. Ku. 
reka Foundry Company, Rochester, N, Y. 

Inquiry No. 6629.—For manafacturers of sheet 
iron or steel powder kere in which blasting powder 
usually shipped. 
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734, 1: 34, 784,135 
Grease cup, J. B. Bald .ncccccccccce - TR4,395 
Grinding mill, J. G. Mole . 784,221 
Gun, breakdown, G. Toborg . 784,193 
Gun, recoil operated, V. C. . 784,362 
Gun sling, L. Powell 784,430 
Gun tangent seale tele - 

rodi 784,487 
Hame hoo . 784,158 
Hammoe enee 784,342 
Harrow ric ng attachment, D. K. Wilson... 784,130 
Harvester, beet, H. M. Fellenz .. esseees 784,040 
Hay _loaders, adjurtable hay director for, 

E. Knight ...... os bdeesec sevens 784,322 
Hay rake, 8. Roth ...... ounesddes ss SE 
Hay rake, and stacker, J. Craig ....... ... 784,086 
Heater, H. Landrus oo se'6eune. Se 
Heating and cooling apparatus, I ‘He ‘izmann 784,262 
Heating system, F. W. Robertshaw....... 784,073 
Heating system, direct, E. R. Knapp....... 784,110 
Heel trimming machine, B. F. Mave '® 26.06 784,340 
Hook and eye, E. E. Baruch Wass abs obiche eee 784,204 
Horse detacher, Frenczel & Fleise her...... 784,314 
Horseshoe calk, Kunze & Greenzweight.... 784,496 
Horseshoe roughener shoe, A. Smith........ 784,441 


Hose coupling, M. 
Hose coupling, W. H. 


Hydeaulic press, 


Hydrocarbon feeder system, 


Ice cream freeze 
Ice creeper, 
Ice making appa 
Indicator, See € 


Indicator, C. 8S. C 


Injector burner, 


Inapirator, W. R 


Iron, hardening, 
Ironing board an 


Stoseking 


Jar closure and faste ener, J. p. Young. . 

Jar opener or closer, C. Braunsec ee 784,46 
Joist hanger, G. Lane ............. é | 784,218 
Knife blade holder, L. Weston ............ 784,280 
Oe ere eee 784,131 
Knob, stove, R. G. Cornforth. 734,305 
Lamp burner, A. P. Woodward — -- 784,002 
Lantern, tubular, J. H. Hill.........e.e00. 784,326 
S* 7 SS “RR ee eS oe 784.140 
Lasting Leechine 784,251 


Latch, gate, J BBB 6a Fo vnc acciscddsdes TS4,516 | 
Leather, leather boned. eic., pachine ry or 
apparatus for skiving, C. H. Keats.... 784,165 
Leder, looseeleaf, Elinoff & Axthelm .. 784,811 
Level, spirit, H. N. Northoff : .-. 784,418 
Leveling instrument, gautomatic, J. W. Bel- 
yeu 4 . 4 it ecnnethar 784,511 
Linotype machine, P. T. Dodge 784,253 
Linotype machine, L. L. Kennedy cosccee COE 
Linotype machine, D. Petri-Palmedo...... . 784,275 
Linotype machine, G. E. Wallin -.. TR4,287 
Liquid dispensing device, T. P. Briody. 784,247 
Liquid fuel burner, Smith & Dietz .. 784,525 
Lockirg mechanism, electrically ope rated, J 
Nordenhberg soet hone 04s ach 784.004 
Loom, F. E. Ze snger ‘ne . 784,570 
Loom harness straps, machine for making, J 
R. Fitton .... ee dite 784,148 
Loon stop motion de ‘tec tor, M O. Steere 784,188 
Loom sweep sticks and picker sticks, con 
nector for, Walmsley & Ambler 784,196 
Loom warp guiding means, C. H. Draper 754,310 
Loom warp stop motion, J. E. Lemyre 784,339 
Lubricator and throttle-vaive, combined, C 
Hultquist . daame : 784,049 
Lumoer or timber ‘piling machine, H. M. 
A -+.+ 784,181 
Mail bag delivery. device, J. 8. Kauffman 784,053 
Mail carrier, A. J. Kennedy pau . 784,266 
Mail pouch catcher, L. W. Barker .. 784,406 
Massage instrument, dynamo electric, Bar- 
rett & Condon .. ves reeeeees 784,024 


Mat, T. © 
Matrix 


elreulating, B. F. Bellows P . 784,133 
Mere handise, etc., means for handling, C. 

. Hunt . 784,162 
wen) article grinding or polishing machine, 

Wiesener 734 i 


Metal eutting machine, A. © 


Metallic post, L 
Mold, J. P. Pla 
Mold cutter, W 


Molding machine, 


Mower, lawn, J. 
Mule, self-acting, 
Musical instrome 

for, M. & E 
Musical 


Nozzle, C. H. St 


Numbering mac bine. 


Nutlock washer 
Oil burner, S. D 
Oil cup, V. Royl 


Oil or gas burner, T 
Ore concentrating machine, G. R 


Ore separator, w& 
Organ, J. Binnig 
Organ action, E 
Packing 
Pail. 


Paint remover ar 


Paper bag holder, Boretad & Fiedler...... 784,027 

Paper making roll, H. Parker.............. 784,223 

Passenger recorder, C. a | aw kson...... 784.216 

fing fruit, C. J. Verne... ccccecorscoese TRAG2T 
embossing, o  ikoiing device, 


Perforating. 


G. Bates ccdeosestace 74,025 
Perfines and making ‘same, ‘mate —_ for. 

Merling & Welde.. 84,411, 784.412 
Piri, «leetrically actuated, J. Weber ceseee 784.0008 
Piano player case, Hattemer ......-... 784,045 
Pick, miner's, M. Hardasocg.. veseet sa eee 


Pictures or desiz 
Pipe 
Pipe coupling, J. 
Pipe coupling, 
Pipe cutter, rate 
Pipe elbows, 

H. Chureh . 


Pive screw 
» Ze 


Albee .... . 
J. T. Schaffer .. 784, 
R. F, " Schroeder 784,436 
ee Pes 784,401 
Norlund & Wakenbut ........ 784,119 
ratus, A. 0. Frick........ 784,315 
ar indicator. 
Sea re 784,472 
= JS Ses ME AER 784,505 
SLC ches de bad-wos ca605e 784,060 
F. L. Ramon .. 784,124 
dd wos, sd ladder, cc mb ined, J 


, C. De gS sga nS ie 


McPherson 
machines, 


instrume 
for J. Weber 


ring. W 
dinner, J. EB 


bending apparatus, L. 


MeDomale...cresessccccces 784,416 
train, L. M. Sartain...... 754,182 
het, F. M. Sylvester....... 784,445 

device for forming standard, L. 
osseceseee 734,471 


threading machine, sheet metal, 


MERE oc vc cccccsccccescoes 








784,222 


elevator mechonism for 


Calkins 
C¢. Sharp 
ttenberger 


H. Ford 
H. FE. Pridmore 
i Sous dees sagehe 





F. Houget 
nt controlling sheets, 
G. Clark 

nts, electrical 


spool 
attachment 


mith 
Wicht ‘& Spie ims ann 
H. Parker 784,422, 784,423 
Roser . 784,434 
e 784,280 
Vantine 
Duncan 784,146 
1agnetic, L. G. Rowand.. mo2 
M. Skinner 
Ord és 
Ilumphrey...... 
1 making same, A. 





Corti. . 784.474 


ns, producing, H. ‘C. Mercer 784,169 
H. Brinkman... 784,101 


seeccecccecees 104,244 


eee eeeeeeee 








Auto Boats—M 


life boat—buoyant—strong—safe—s| 


; * . 
Mullins Stamped Steel Boats Can’t Sink 
otor Boats—Row Boats 
Hunting and Fishing Boats 

Staunchly built of strong, rigid steel oS - air chambers in each end like a 
y- y don’t leak—crack 
wear out or sink and are the best and most pion a boats built. Endorsed by all 
leading sportsmen, resorts, boat liveries, etc. 

Motor Boats 16 foot, 114 h. p., $135.00; 18 foot, 3 h. p., $240.00. 
mow Bont ORe,r, Secel Sroeryra Ape Dn Age i, Ss shame 
Every Boatman Should Send for 1905 Catalogue. 

It shows all our new models and many new innovations in boat building. 

The W. H. Mullins Co. (The Stcel Boat Builders) 118 Franklin St., Salem, 0, 
Member National A sseciation of Engine and Boat Maunfacterert, 
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nfo the bet edvmtge ded Sep 


with me. {concave you tne ond extang. 








Electrical Engineering 


and Experimental Work of Every Description 


We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 


chinery throughoot. 
SPLITDORF 








c. F. 
Engineering Dept. 17-27 Vandewater St., N. Y. City 
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GAS ENGINE _DETATA—A VALUA- 


tao eure gaacs Sf eeeces Beem Pr 
BIG PROFITS IN POULTRY. 


A city lot te large enough, and 


CYPHERS INCUBATOR 
hatching certain, Used on and ondormed by 42 
rapes hy Ex pestonons peng ny oy TT pam reer 
fi dks pages. wy Dearest office. — 
Cyphers Incubator Co., Buffate, N. ¥. 
Boston, Chicago, New York, Kansas City, Sau Franciaco 











SCIENTIFIC 


REFERENCE BOOK 


12mo, 516 pp., illustrated, © colored plates. Price $1.50 postpaid 


AMERICAN 





of preparation 


attempted. 


The result of the queries of three genera- 
tions of readers and correspondents is cryst- 
allized in this book, which has been in course 


able to every family and business man. It 
deals with matters of interest to everybody. 
The book contains 50,000 facts, and is much 
more complete and more exhaustive than 
anything of the kind which has ever been 


for months. It is indispens- 











HB * Scientific 
T American Reter- 
ence Book'’ has 

been compiled 
after gauging the known wants of thousse is. 
It has been revised by eminent statisticians. 
Information has been drawn from over one ton 
of Government reports alone, It is a book for 
everyday referer ce more useful than an en- 
di: you will find what you 

waat in an instant in a more condensed form. 
The chapter relaung to patents, trademarks 
and copyrights is a thorough one and aims to 
give inventors proper legal ald. The chapter 
on manufactures desis with most interesting 
figures, admirably presented for reference. 
The chapter dealingewith Mechanical Movements 
contains nearly three hundred ilustrations, 
and they are more reliable than those published 
in anyother book they sreoperative. Weights 
and measures occupy 4 considerable section of 
the book, and are indispensable for purposes of 
reference. Sixty years of experience alone 
have made It possible for the publishers of the 
Scientific American to precent to the pur- 
chesers,of this book a remarkable aggregation 
of informetion. The very wide range of topics 
covered in the ‘‘ Scientific American Reference 
Book "’ may be inferred by examining the table 
of contents. sent free on request. Remit $1.56 and 
the book will be promptly mailed. Send to-day. 








MUNN @ CO.,.Publishers, 
Scientific Amegican Office, 361 Broadway, N. Y, 





Rerewrrno Amssican Rergaawes Boon Ld 
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Copyright, 1004, wy Muns 6 Co 
MECHANICAL MOVEMENTS. 














REOVUCED FACSIMILE P4GER 487% 
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Scientific American 


Marca 18, 1903. 








ydrozone 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 


Chet Cettanctint 


Dept. U,68 Prince St., N. ¥. 


Write for free booklet on Rational Treat- 
ment of Disease. 




















THE SUN TYPEWRITER 
nn AN Da ee” Parnoatt 
‘ite ae 6 MANIFOLDING, 


We absolutely guarantee our machines. 





875 


Sun Typewriter No 4, price with oak c ver 
Sun Typewriter No. 2, a era ew 
writing machine, price ‘ eee 40 


We solicit correspondence with those in are consider- 
ing the parchase of a typewriter. 


SUN TYPEWRITER COMPANY 
239 wnentannes New York 


Eng gineer’s 
Pocket. 
~ Book 


COMPILED hY 


CHARLES ‘H. HASWELL 





N indispensable book for mechanics 
and engineers, A pocket-book of 
rules and formulas pertaining to 

mechanics, mathematics and physics, 
including areas, squarea, cubes and 
roota, ¢tc., logarithms, hydraulics, hy- 
drodynamics, steam and steam engine, 
naval architecture, masonry, steam 
veasela, milis, etc, limes, mortars, ce- 
ments, orthography of technical terms. 
82 pages, leather, pocket-book form, $4.00 





Pipes or tubes, ete., composition of matter 


for forming, J. 8. Gregg...... 784,318 
Planer, coary, W. J. Hagman . 784.157 
Planter and fertilizer distributer, cotton, G. 

Brown .. ; sessccee 784,408 
Pianter, corn, C. R Davis oe 734,143 
Planter, corn. Schielke & Steinmann. 784,353 
Plow, PP. W. Reifaneiter esteem 
Preumatic de apatch aopasates, “Oo 8. Pike. 784,225 
Pos Bee Fenee pow 
Pottery motding mac ine, is EOP sccaceda 734,060 
Power aystem, CC. C. Peek .. seeceeee TH,068 
Power tranemitting device, 8. W. Rushmore 784,362 
Power traneniitting mechaniem, T. L. & T. 

J. Sturtevant ae «++» 784,285 
Preservative for foots, ete., Rucker & 

Pick se ‘ ‘ . coseeee 784,508 
Press plate, A. W. French 7p 784,250 
Pressure regulator, P. Keller . én 784,331 
Pressure tegulator, W. F. Krichbeum .. 734,408 
Printing apparatus, H. Smith ; 784,235 
Printing ¢ pothing tickets, mec hine ‘for, A. 

Antoine, sasodedonn oesee 784,375 
Printing mac hine, blue, BE. T. © ‘ope. ‘ 784,473 


Printing press tripping mechanism, T. ‘e. 
Dexter .. bene .. 784,479 
Pr ween tile +d gunnery ‘prac tice, ‘ordnance, E 


WEEE, cossccce senceee T34,08T 
Prope siler, snip’ *. F. H. Grawert Zellin...... 74,100 
Pulley and bearing therefor, loose, Dethlef 
son & Grahn .. ° ‘ 784,2%2 
Pump, A. Radovanovic...... ‘ 734,178 
Pump, hydraulic, BR. H. Russell. . 784, 
Pyroc ‘atechulemon oalky —, making com. 
ay vas of, H. C, Febrit . 784,107 
Rack, A. M. Padmore . . 784,409 
Rall * guard, electrical, Stillwell «& ” Slater 
106,257, 784,238 
Rall joint, J. A. Hamilton .. e 7Th4,200 
Rallway brake, P. Hallot .. 754,489 
Rallway geetng frog, interehangeable, L. 
E. Kel DT. Bad Wh nen sesoses cece . 734,498 
Rallway gage, R. “M. Jenkins . 784,330 


Railway, inclined, 8. E. Jackman .. +78 . 784,329 


Ratiway joint, T. H. Tracy .......... ee 
Ratiway rail, F. Bertgen ..... RT 
Railway signal, paieatatte, J. C. Lambert... 784,497 
Railway signals, cireuft controller for elec- 
trie, H. B. Snell .. bd vedocceces 784,357 
Rallway switch, 8. R. Fle wer _ Ste eaevese 784,522 
Railway system, third rail electric, Casey & 
Pickles 784,308 
Rall ways and vehic les for transporting light 
long construction of, D. Monnier. 784,269 
Rake, / . Allison ° . 784,006 
Renge, gas, C. Eickemeyer .............. 784,391 
Razer, safety, A. J. H. Lefebvre 784,336 
Receptacle, covered, J. J. Schuler 784, 28: 
Reeling machine, J. E Tynan 784,305 
Resonator, BE. F. Swigert . TR4,082 
Revolvers, etc.. search light for, B. (. Riblet 784,227 
Rivet holder, 0. F. Botsford -. 784,246 
Rivet punching out machine, N. M. McDaniel 784,117 
Rock drtil, ¢ McCormick 784,173 
Rock drilling wk hine valve, J. E. H. Grose 784,320 
otary engine P. Rhoy ° 784,179 
Rotary engine, c W. Carman 784,248 
Rotary engine, W. M. Ewing ..» 784,302 
Rotary motor, T. G. Saxton 784,074 
Rotary piston engine, J. Probst 784,177 
Rubber goods, composition for preserving In 
dia, 0. F. Benton 784,378 
Ruler for cutting cloth on the bias, H. A 
Stempe yesere 
Ruler, multiple scale, K. M. Pauli ; 784,2 
Sad iron, M. E. Fallon A oy ot 
Sash center, ©. J. Caley 784,104 
Sash fastener, Taylor & Holle 784,446 
Saw, J. H. Miner 734,113 
Sawing machine, handhold, B. J. Pye 784,348 
Sawing machine, wood, G. T. Sebrell 784,154 
Sawing machine, wood, H. A. Litsz 784.400 
Seal, newspaper safety, E. Cirjean .. . 784.205 
Separating apparatus, centrifugal, KE. G. N 
Salenius . 784,231 
Sewer cleaning device, M. T. Connolly 784,004 
Sewing machine stay cutting attachment, 
W. L. Marsh 784,220 
Sewing wmwachine thread controlling devic-, 
Eg. F Allen . 784.291 
Shide and ‘curtain bracket, combined adjust- 
able window, C. A. Haas 784,155 
Shade bricket, appnateme. ©. Hellrath.. 784,490 
Mhading device, R. L vr .. 784,306 
Shears, Polkowski 784,008 
Sheet holder, tabular, A. F. Nagle 784,272 
Sheet metal, expanding slitted, L. BE. Curtis 784,517 
Shoe fastener, Odena & Jones ° 84,419 
Shoe fastening device, G. E. Peirce 784,224 
Shoe holding device, W. J. Dunn 784,207 
Sign, Pearson & Letzig 784.344 
se Mg apparatus, electrical, L. Despra 
84,288 


sieaniinn device, lecomotive cab, J w 
Clark ‘ . 734.2%) 


Skin stretcher, A. W. Andrews 784,374 
Skirt hanger, F. H. Parkhurst 784,17 
Slicer, fruit, W. H. Boutell 784,029 
Smose consuming furnace, J. B. Harris 784,324 
Sole dampening machine, boot or shoe, L. A 

Cangrain 784,249 
Spindle, G. B. MeCracken 784,414 
Spiral pipe, J. H. Taylor 784,128 
Spoon, medicine, G. C. Hobein 784,309 
Sprocket wheel, R. 8S. Townsend 784,241 
Starch making apparatus, W. H. Uhland 784,450 
Station tndicator, electrically operated, E 

Adams 


Steam drying device, Arnold & Kress 


Steam engine, compound, W. A. Drewett 
Steam generator, C. Renard ., 482 
Steam reheater, H. A. Allen 784,373 
Steel plates, carburizing, A. F. Mitchell 734,171 
Steering gear, A. B. Fowler 784,042 
Stilt, RK. Albach ° a pe 784,020 
Stitch indenting machine, J. J. Heys 784,263 
Stocking supporter, W. W. Palmer 784,500 
Stone channeling machine, (. M. Lyman 784,268 
Stove burner support, gas or vapor, C. 

Roberts ‘ ° 784,435 
Stoves, automatic cut-off for ‘gas, J. C. Han 

GR. 0 784,048 
Stovepipe support, J. J, Hill . 784,327 
Strainer valve, C. H. Miller 784,179 
Street sprinkler, W. J. Bole 784,297 
String cutter, BE. H. Painter 784,421 
Stuffing box, W. J. Smith . 734,442 
Surgical apparatus, H. W. Phillips 784,425 
Switeh, L. 8. Morrow . a8 734,341 
Tag wiring machine, W. W Fuller TA4, 1h) 
Talking machine trumpet, A. R. Cunnius.. 784.385 
Tap. collapsible, F. A. Errington .. 784,208 
Telephone exchange system, automatic, Nor 

strom & Gralif .. . 784,498 
Telephone repeater, automatic, EB. Parsons.. 784.175 
Telephone system, W. D. Watkins . 784,088 
Telephone systems, direct line circuit and 

switching mechaniam for, Andriano & 

Herbatritt ‘ oes 74,292 
Thermostat, J. B. Sher oherd 784, 186 


Tare machine band cutter and feeder 


een 
Tile, enameled sheet metal building, N. Mon 


a Uae ee 84,062 
Tire, pneumatic, BE. Large 784,166 
Tool, pneumatic, H. eine »weber 784.338 
Top roll saddle, C. A. Pierce . 784,276 
Trace holder, C. Hellreth e's 784,213, 784.214 
Train and station guide, P. Flanagan .. 784,257 


Tramway carriages, rope clutch for aerial, 


K. Boucher .......... 784, 100 
Treneh cutter, L. €, svemnple -» 784,458 
Trolley, J. H. Thom . 784,448 


paon ° 
Troltey Fars automatic self dropping, J. De- 





i slmacebelions vee 784,088 
Trolley. track switch, overhead, . 

GRE ov ccddsiccty ces 784,087 
Trousers ‘pressin 734,187 


device, W. A. Smith 
Barner 





Truck, car, L. : 784,007 
Tr —s for street care or simila vehicles, ‘mo- 
784,200 


or propulsion, J 
Truck E wpm motion device, car, L. W. Bar- 
. 784,006 
. 784,359 


- 784,418 
. 784.871 
. 734,431 








Tube py SES “device, ve F. Stephenson ; 
Tannel constrection, subaqueous, D. D. 
Turbine, clastic fuid, .' Zoetiy ia 
Turbine, steam, P. Rambal 











To 
Learn 


training and sel 
the world to-day, 
to write for my FREE LESSON and 


this to your own satisfaction. But y 


endurance, 
nay fe Surely a system of physiéal tr 
nas done so much for the Island Nation 
YOU. 


short range as the deadliest weapon. 


book, toget 


eyes antagonist 





Your Last Chance 
Jiu-Jitsu 
FREE iiss 


that Jiu-Jitsu is the most won- 


promptly, as this offer will shortly be withdrawn. 

It is to the persistent practice of Jiu-Jitsu that the 
Japanese owe their courage and guccess in battle, 
their almost superhuman strength and power of 
their low death rate @fid their material 


Jiu-Jitsu not only embodies the ideal principles of attaining perfect health 
and perfect physical development, but as a means of self-defense it 1s as potent at 
A knowledge of its self-preserving princi- 
ples renders a man or woman impregnable to every form of vicious attack. 


Jealously Guarded Secrets Revealed 


I have just written an intensely interesting book which explains and makes clear the principles of 
Jiu-Jiteu in a manner which wiil never be approached by an 
asta, ber with my first lesen in Jiu-Jitsu, will be sent free to interested persons. The 
lesson is fully iliustrated and teaches one of the most effective methods known for disposing of a dan- 


ecu desire to learn all the closly guarded secrets of this marvelous science, write me and you will 
ve the book and specimen lesson by return mail, postage paid. Address 


YAE KICHI YABE, 344 F, Realty Building, ROCHESTER, N. Y. 





lready know 
physical 
f-defense in 
I invite you 
demonstrate 
ou must act 


aining which 
will interest 


American writer. So long as the edition 











MORE 
THAN 


400 


At Less Than % Cent a Sh 


is in the wafer-blades, double-edg 


The Secret 


and other safety razors. Every 
average of 10 to 40 perfect valees shaves, accordi 


We uniformly exchange one new blade for 


outfit. 





tion - Note th 
doqhh le-edged wafer blad 










razor. 


day for a month on our 


for any reason you'd —_— 
razor, return the razor 





or apy one of our 
January 1, 








day than all other makes combined. 





The reason is that the Dean is the most efficient 
cleaner made. [t removes all the scale. It is saving 
$80 a day for one concern; it will do proportionately as 
much for you. Write for “Keonomy in the Boiler 
Room.” 

WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 


L* PAGE’S MUCILAGE 


+ gumining ¢ te. clog neck of bottle— No 
spoil nor discolor the 

papers MPali ton bottle retails at 

Gers or ett Dy tail Tor 18-5 80 half- 
pints, pints and q 





Page’ s Photo Pas 
202. size retails6c.; by mail. 


Think what this meant to the man who tortured himself 
for years with the old style razors before he wrote us, 


manner not a with the forged blade used in ordinary 
blade—ground with diamond dust—will give an 
to the beard, without bother 
Ge. stropping devices. Twelve of these double-ed 


eac 
Th ns of repeated exchange is equivalent to twenty-two blades with every 
— " After —~ are all oe. new ones, by this 


and compare thi e feature with any other 
Whole outiit sent i in velvet-lined case. 


Now Let The Gillette Prove itself To You 


every 
dealers make this offer; if yours don't we will. T 
~~ have your money than the 
back and welcome. 


Awarded Gold » Medal for MERIT 
At St. Louis Exposition, 1904. 


DOUBLE 
EDGED os en ity Ay oy can procure Ma 
WAFER. Trane rate, write for our interesting booklet. Mailed 
BLADE free 
The Gillette Sales Cayry, 
1607 Manhattan Bldg. Chieago, 


References: Continental National Bank ‘Sacaee 
1905, our frst year in 


There are more Dean Builer Tube Cleaners in use to- | 





SHAVES 


WITHOUT STROPPING 
















ave 


ed, and tempered in a 


blades go with 
two old blades return 






cts. each, 








e concave effect 
le when ready to shave 









TRIPLE 
SILVER. 
PLATE 









30 day free trial plan. mess 











168,141 





the market. 








p= LUXURY IN TRAVEL 
<a THEY NE VER DI 


SAPPOINT 


AN AR 
RAHAM CO 


8& PARK PLACE. New Yorx Cityl 


RAISE POULTRY MAKE BIG PROFITS 


Our complete, easy course of fnsiruction teaches you how to 

make from 25 to 50 per cent on smal! investment. Send 10 cents 
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